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(54) Title: IMPROVED ANTIBODY MOLECULE 
(54) M<D«ft : M**lfcta(*fl^ 

(57) Abstract: The amino acid sequences for a variable region and a constant region in TOCILIZUMAB, which is a humanized 
anti-IL-6 receptor IgGl antibody, are modified so as to improve the pharmacokinetics of TOCILIZUMAB while enhancing the 
antigen-neutralizing ability of TOCILIZUMAB. In this manner, it becomes possible to produce a second-generation molecule 
which can be administered at reduced frequency, can exhibit its therapeutic effect sustainably, has improved immunogenicity, 
safeness and physical properties (stability and uniformity), and is therefore superior to TOCILIZUMAB. Thus, disclosed is a 
pharmaceutical composition comprising the molecule. Also disclosed is a method for producing the pharmaceutical composition. 
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<!: £ , T0C I L I ZUMAB(X>^=(sJ^t4[co ^X lt&W(DiktW& %> t^7L^^> 0 
L L b , ^ *i £ Tr [z 7 5 y itS^ lc £ y JSC 14 U X ^ £ £ 1± fcT 



WO 2010/035769 



4 



PCT/JP2009/066590 



OCILIZUMABf=H-r<&«ftf±**l\, 
[0008] TOC I L I ZUMABtf) 7 ^ V^-f :?(*lgG1 T*fo£rf)^ 74 V * 4 -Jtoj&Wfrrttlb 

*,swfi«a)E5ij<z)it^-e&ys £ttlitta>E$ijf±x?x$*— awl, ^ 

o fitf*:Ella)S^14^«fcaS«**Lrfcy, TGN1412(7)Phasel^]3f; 

^-(DfflSftJB (x?i>7$-*tt£) j&<#a.e>*iTl*S (^frifXi2 1 
) o ^©^^Wf^ffl^^rSCt^gWODfitfrElJIfcfcl^rfi, ADCC 

t % f> *i <§> o Fcr Hz7°^-^IS^^ST^1+S7T;S<h Ltli, IgGfcif* 
<D 7 -f V * -f ^ £ I gG 1 t> I gG2 £ 1 a l£ I gG4 iz ^ ?L £ 7d & A< & j&< ( lE^I* 
Xi2 2) „ Fcr Uir^°^-l^<X)$S^fc^t;^S!)S(Dtl,#^f>l*lgG4^ y 
[ilgG2jb<M£Ll^%*.£*i<S (I^WXfflRl D o T0C I L I ZUMAB0) 7 4 V £ 

^-^i*^<b-t±-rsij#ffl(7)pitgt4^#^/cii^, 7-r -r ?°i*igG 
[0009] -75, mt&mm&t L-cmmr&iz&tzv, *-<D$^j^n<Dm±, * 

^fcl$-14££S14lifiitf>T»-C&ys lgG27-T V* -f ^(i, t>i/ffi* 

^Hti^ (^ifxi2 3) o ztiiz&&-r&mito<mn./Mmton<D^T L n 
^-ei*^<=ix hit fcofc^ys Rrti^Pfiym-^H^fc-s^t^M*^^ 

i gG27 -rv^-r ^tafr * mm& t l t naag-r & _t i= lis i^stt$«nt l 



WO 2010/035769 



5 



PCT/JP2009/066590 



[-J"C&< s Jfa^^¥M^lC^LT^T0CILIZUMAB(7)T-< V* ^?&<g> IgGI «fe 

*r u i gGi t-t •< ^°(7)^^fiiiE(7)^cfc y t,«tiy--«*¥MW^^-r 

[0010] fcfc, *a§W<D5ttTttfl!fXfflR*l*lTfc^-ro 

[0011] WtfXSM : WO 92/19759 
ftfrXltt : WO 96/11020 
ISS^SllfcJ : WO 96/12503 
1^ftXi4 : W0 2007/143168 

: W0 2007/114319 
m^Me : W0 2004/096273 

[0012] lE^M^MI : Janice M Reichert, Clark J Rosensweig, Laura B Faden & M 
atthew C Dewitz, Monoclonal antibody successes in the clinic, Nature 
Biotechnology 23, 1073 - 1078 (2005) 

IEfTFl*F3tiSR2 : Pavlou AK, Belsey MJ. , The therapeutic antibodies market 
to 2008., Eur J Pharm Biopharm. 2005 Apr ; 59 (3) : 389-96. 
l^$f^F^tM3 : Nishimoto N, Kishimoto T. , Interleukin 6: from bench to 
bedside., Nat Clin Pract Rheumatol. 2006 Nov; 2 (11) : 619-26. 
lEWttXSM : Maini RN, Taylor PC, Szechinski J, Pavelka K, Broil J, B 
alint G, Emery P, Raemen F, Petersen J, Smolen J, Thomson D, Kishimot 
o T; CHARISMA Study Group., Double-blind randomized controlled clinic 
a I trial of the i nter I euki n-6 receptor antagonist, Tocilizumab, in Eu 



WO 2010/035769 



6 



PCT/JP2009/066590 



ropean patients with rheumatoid arthritis who had an incomplete respo 
nse to methotrexate. , Arthritis Rheum. 2006 Sep ; 54 (9) : 281 7-29 
IE*H?f*F3tiSR5 : Nishimoto N, Kanakura Y, Aozasa K, Johkoh T, Nakamura M, 

Nakano S, Nakano N, Ikeda Y, Sasaki T, Nishioka K, Hara M, Taguchi H 
, Kimura Y, Kato Y, Asaoku H, Kumagai S, Kodama F, Nakahara H, Hag i ha 
ra K, Yoshizaki K, Kishimoto T. Humanized ant i-i nter I euki n-6 receptor 

antibody treatment of multicentric Castleman disease. Blood. 2005 0c 
t 15; 106(8) : 2627-32. 

^^I^F^tM6 : Kim SJ, Park Y, Hong HJ. , Antibody engineering for the d 
evelopment of therapeutic antibodies., Mo I Cells. 2005 Aug 31 ; 20 (1 ) : 1 
7-29. Review. 

l^$I^F^tM7 : Rothe A, Hosse RJ, Power BE. Ribosome display for improv 
ed biotherapeutic molecules. Expert Op in Biol Ther. 2006 Feb; 6 (2): 177 
-87. 

!E^TFl*F3ti£8 : Rajpal A, Beyaz N, Haber L, Cappucc i I I i G, Yee H, Bhatt 
RR, Takeuchi T, Lerner RA, Crea R. , A general method for greatly impr 
oving the affinity of antibodies by using combinatorial libraries., P 
roc Natl Acad Sci USA. 2005 Jun 14; 102(24) : 8466-71. Epub 2005 Jun 6 

■ 

: Wu H, Pfarr DS, Johnson S, Brewah YA, Woods RM, Pate I NK 
, White Wl, Young JF, Kiener PA. Development of Motavi zumab, an Ultra 
-potent Antibody for the Prevention of Respiratory Syncytial Virus In 
feet ion in the Upper and Lower Respiratory Tract. J Mo I Biol. 2007, 3 
68, 652-665 

#f$f*F3ti!JU0 : Shire SJ, Shahrokh Z, Liu J. Challenges in the developm 
ent of high protein concentration formulations. J Pharm Sci. 2004 Jun 
;93(6) : 1390-402. 

lE^f^XSfcl 1 : Salfeld JG. Isotype selection in antibody engi neer i ng. N 



WO 2010/035769 



7 



PCT/JP2009/066590 



at Biotechnol. 2007 Dec ; 25(1 2) : 1369-72. 

m^XW2 : Hinton PR, Xiong JM, Johlfs MG, Tang ML Keller S, Tsur 
ushita N. , An engineered human lgG1 antibody with longer serum half-l 
ife. , J Immunol. 2006 Jan 1 ; 176(1) : 346-56 

l^$I^F^tM13 : Ghetie V, Popov S, Borvak J, Radu C, Matesoi D, Medesan 
C, Ober RJ, Ward ES. , Increasing the serum persistence of an IgG fra 
gment by random mutagenesis., Nat Biotechnol. 1997 Jul ; 15(7) : 637-40 

: Hwang WY, Almagro JC, Buss TN, Tan P, Foote J. Use of h 
uman germ line genes in a CDR homo logy-based approach to antibody huma 
nizat ion. Methods. 2005 May ; 36 (1 ): 35-42 

I^^I^^tM15 : Bartelds GM, Wijbrandts CA, Nurmohamed MT, Stapel S, Le 
ms WF, Aarden L, Dijkmans BA, Tak P, Wolbink GJ. Clinical response to 
adalimumab: The relationship with ant i-adal imumab antibodies and ser 
urn adalimumab concentrations in rheumatoid arthritis. Ann Rheum Dis. 
2007 Mar 9; [Epub ahead of print] 

tttWtXW 6 : Bender NK, Heilig CE, Droll B, Wohlgemuth J, Armbruster 
FP, Heilig B. Immunogenici ty, efficacy and adverse events of adalimu 

mab in RA patients. Rheumatol Int. 2007 Jan; 27 (3) : 269-74. 

^^rVfXWl : Van Walle I, Gansemans Y, Parren PW, Stas P, Lasters I. 
Immunogenici ty screening in protein drug deve I opment. Expert Op in Bio 

I Ther. 2007 Mar; 7 (3) : 405-1 8. 

3M*ttXBM8 : Jones TD, Phillips WJ, Smith BJ, Bamford CA, Nayee PD, 
Baglin TP, Gaston JS, Baker MP. Identification and removal of a promi 
scuous CD4+ T cell epitope from the C1 domain of factor VIII. J Throm 
b Haemost. 2005 May ; 3 (5) : 991 -1000. 

^f#I^F3tffiR19 : Chirino AJ, Ary ML, Marshall SA. Minimizing the immunog 
enicity of protein therapeutics. Drug Discov Today. 2004 Jan 15; 9 (2): 
82-90. 



WO 2010/035769 



8 



PCT/JP2009/066590 



$Effit*f3C.1$t20 : Sato K, Tsuchiya M, Saldanha J, Koishihara Y, Ohsugi Y, 
Kishimoto T, Bendig MM. Reshaping a human antibody to inhibit the in 
terleukin 6-dependent tumor cell growth. Cancer Res. 1993 Feb 15; 53 (4 
) : 851-6. 

IN^f^F^tM21 : Strand V, Kimberly R, Isaacs JD. Biologic therapies in 
rheumatology: lessons learned future directions. Nat Rev Drug Discov. 
2007 Jan; 6(1) : 75-92. 

It^fVt'SzM.H : Gessner JE, He i ken H, Tamm A, Schmidt RE. The IgG Fc re 
ceptor fami ly. AnnHematol. 1998 Jun; 76(6) : 231-48. 
2EWtfXltt23 : Dillon TM, Ricci MS, Vezina C, Flynn GC, Liu YD, Rehder 
DS, Plant M, Henkle B, Li Y, Deechongkit S, Varnum B, Wypych J, Ball 
and A, Bondarenko PV. Structural and functional characterization of d 
i sulfide isoforms of the human lgG2 subclass. J Biol Chem. 2008 Jun 6 
; 283 (23) : 16206-1 5. 

$¥^fffXMZA : Johnson KA, Paisley-Flango K, Tangarone BS, Porter TJ, 
Rouse JC. Cation exchange-HPLC and mass spectrometry reveal C-termina 
I amidation of an lgG1 heavy chain. Anal Biochem. 2007 Jan 1; 360(1): 7 
5-83. 

% m l £ o t -r £ mm 

[0013] *mWl*^<D£5t£ft t MlzmfrX&£*itz : b<DV$>V s f(DIWI±, fc h 

tbta i l-6 nz — i gGi m*x h &toc i l i zumBcD-zimmfc <£ xsmnmmo) 

JS14s S±14s 1*14 (ftS14*JJ:t;j$|-14) £3fe#3t!\ T0CILIZUMAB* yffi 



WO 2010/035769 



9 



PCT/JP2009/066590 



[0014] *mW%Z>l3L, m 1 #tt<7)fc Mb*n;lL-6Hz^£ — lgG1Sttt;T?&-&T0CILIZ 

#£1±, TOCILIZUMAB^ y«^/cm2#^(7)^<7)iiJ©[3ffi](tT. $&mfiff3S£ 
ftofco -taJHM, *ffelH3#$>li, TOCILIZUMAB^RT^^lcfc^Ts 4aH^ 

^fli^-tt&^irKJ&S&Lfco *fc*f§BJ# £ l±, tjtJ^"C<fe^ I L-6 U-lz 

[*, T0CILIZUMAB(7)^U— A-7— ^[z^#-r-g,v^7XS*a>IB5tJ^^t h-fb 
L, RT*1I#(::fclvcin si I icoT^;IiJ^*LfcT-cel lxt° | — zf^zfT K0)ffc 

T0CILIZUMAB(7)S^pI^lcfcur. £±tt£ii;<fc£/c#)[cFc r 
Uir >^ — ^CD$S n" I gG1 y ti£T£t!\ I gGI <fc y &HttBttJH£%$$i± 
, $ blz£^t££i&T lgG2(Z)t>i?fl«a)i?x;U7^ K$££- 

(D^$JS«I(^^t>-i±*^tT?T0CILIZUMABJ: y «tLfcH21tfta)^(D 

[0015] *#g|H[i s t Mbfci;IL-6Hz7 0 £ — lgG1taf*t?&-5T0CILIZUMAB<Z)pr^« 
*5«fct/S«1S«<DT5y»E5lJ<Dak*fc«fcy, *yfi*ifctaJl (IL-6Ui?^ 

Mllt'JX^ ■ (SStt, JS-tt) £*Tf<& t Mfcf/LlL-6Ui?>^-l 



WO 2010/035769 



10 



PCT/JP2009/066590 



& 0 «fcyjU*W[zfi s TIB [1] ~ [1 1] ^ffiit*t()5t&5, 
[0016] [1] JilT0)(a)-(f)LN-r>i^[C=Btt(D7tN O| J^^ > 5 1 K ; 

(a) @E5iJ#-^- : 1 (VH4-M73(DCDR1 ) 0)E$lJ£*-r<&CDRU E$U## : 2 (V 
H4-M73(7)CDR2) 0E9IJ £*-f £CDR2. «fctfE$lJ#-^ : 3 (VH4-M730CDR3) 

(b) SE5>J## : 4 (VH3-M73(DCDR1 ) <DE*iJ£*|-r &CDRU E*lJ## : 5 (V 
H3-M73(7)CDR2) (0E9IJ £*-f £CDR2, fc«fctfE$lJ#-^ : 6 (VH3-M73(DCDR3) 

(c) SE5>JS# : 7 (VH5-M83CDCDR1 ) 0>E$iJ£*rr<&CDRU E$lJ## : 8 (V 
H5-M83(7)CDR2) (DIB^iJ^-f £CDR2, <fct>*IB*iJ#-§- : 9 (VH5-M83(7)CDR3) 
(DE5iJ**-r-6CDR3^t?7f«iJ^^ h\ 

(d) EJIJS-^- : 1 O (VL1(7)CDR1) <DE5>J £*TT &CDRK E$lJ## : 1 1 (V 
L1(7)CDR2) (DIB^iJ^^-r^CDR2, fc<fctfE$l]§# : 1 2 (VL1(7)CDR3) <DE5>J 
£*T*-<&CDR3£^t?7K'J'<^5 1 h\ 

(e) @B*iJ#-S§- : 1 3 (VL3(DCDR1) <DE5>J£*-r£CDRU E5>J## : 1 4 (V 
L3(7)CDR2) (7)IB5iJ^^-r-l)CDR2. fc«fet^E5lJS# : 1 5 (VL3CDCDR3) <DIB?iJ 
£*Tt <SCDR3£^t?7K 'J h\ 

(f) @B?iJ#-^- : 1 6 (VL5(DCDR1) <DE$>J£frr<&CDRU E5>JS# : 1 7 (V 
L5(DCDR2) (7)IB5iJ^*-r-g)CDR2. £tfIB?iJ#-^ : 1 8 (VL5(7)CDR3) <7)E5>J 

C 2 ] 1*IT0> (a) ~ (c) [,^-ftifrlz~ZM<Dtiii* ; 

(a) E5lJ#-^- : 1 (VH4-M730CDR1 ) (DE^J^-f &CDRK E9U## : 2 (V 
H4-M73(7)CDR2) (DIB^J^f £CDR2 N fc<*:tfE$lJ#-^ : 3 (VH4-M73(7)CDR3) 

<d mm £ m -t & cdr3 $ # t? iiw fig j* s & e> i c 

E5»JS# : 1 0 (VL1 CDCDR1 ) (DW&M&G? &CDRK E^IJ^M- : 1 1 (VL1CDC 
DR2) (DIB?iJ£*-r£CDR2 N fc d=t/E5lJS# : 1 2 (VLKDCDR3) <0E$lJ£*f 
"T £ CDR3 £ # t? $§m^T $ ^ fitf* , 
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(b) : 4 (VH3-M73<DCDR1 ) <DE$>J £3f-f -&CDRU IB£IJ#-^ : 5 (V 
H3-M73CDCDR2) (7)IB*iJ£;pf-r £CDR2. fc<fc IB*iJ#-^ : 6 (VH3-M73(£>CDR3) 
<D mm £ *3 "f £ CDR3 £ it a«B rT £H# s & £ [C 

E$IJ§# : 1 3 (VL3(7)CDR1) (DE$IJ£^"<5CDRK E*IJ## : 1 4 (VL3(DC 
DR2) CQIB?iJ£^f-f &CDR2. J= ZlKlB^iJ^-^ : 1 5 (VL3(7)CDR3) <Z)E$>J£*l 
-T & CDR3 £ t? gffi W J* £ # frttft s 

(c) SE5>J## : 7 (VH5-M83CDCDR1 ) <0E$lJ£^-f &CDRU E*IJ## : 8 (V 
H5-M83(DCDR2) (0E9IJ £^ff £CDR2, £t>*IB?iJ#-^ : 9 (VH5-M83(7)CDR3) 
0>E$tJ ^^"T -5CDR3* ^Mffi rTSH«s & Ulz 

E$IJ## : 1 6 (VL5(7)CDR1) <Z)@B5IJ£^-f &CDRU E5U## : 1 7 (VL5(7)C 
DR2) (7)IB^iJ^^-r-i)CDR2, fc «fctfE$lJ#-^ : 1 8 (VL5(7)CDR3) (DIB^J^ 
-T £ CDR3 * t? @& RT * # frtfift o 

C 3 ] VlTO (a) - (f) ^-?*ifrlz*&m<D W*fl« ; 

(a) E$U## : 1 9 (VH4-M73(DRTSfl«) <DE5U**rr<&afBRraE1fl«. 

(b) E9U#-£ : 2 0 (VH3-M73<Z>-5T£1SJg6) <OE5>J**"r*»«RT*fl«s 

(c) IB^iJS-^ : 2 1 (VH5-M83(DrT&1S#) ©E5>J**"T*m«[Rr*1fi*, 

(d) IB5iJ#-^ : 2 2 (VL10)Rr*1fi*) <£IB^J£Wt-£$i®|nT^IilL 

(e) IB5»J#-§- : 2 3 (VL3a>RT*1SJ«) (DE5U £*Tt &SHrT2E1iI#s 

(f) E^JW : 2 4 (VL5a>Rr£1fiJ*) <DIB*iJ£Wt-£IIff rT^IMo 
t 4 ] MXT(D (a) - (c) l^HfrlztmOfofa ; 

(a) E5IJS# : 1 9 (VH4-M73a>RT&iS#) <DE5>]£*rr<&afKRT*1fi«fc 
J=tfE$lJM : 2 2 (VLKDW^J*) <BE0]£*i-£ftttRT£1H«£*ii s tS 
ft, 

(b) E9>J*-9 : 2 O (VH3-M73(DrT&1S#) <DE5U£*rr<&a«iRr*ifi«fc 

xismmm^ ■. 2 3 (vl3(Drtie^i«) (oamttir 

(c) E5»J## : 2 1 (VH5-M83(DbT^«) a>E5ij*w-r*atiiprsii«fc 

£l>*IB?iJ§-^ : 2 4 (VL5(DpTS^I«) (DE^J^^-rSH^RTSISWE^^trta 
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t 5 ] &lt<d (a) ~ (t) i^Hfriztmommxitmm ■, 

(a) E9>J#-g- : 2 5 (VH4-M73) <DW£mttirZ>n.m, 

(b) IB?iJS-§- : 2 6 (VH3-M73) <7)IB*"J£3f-f 

(c) IB^iJS-^- : 2 7 (VH5-M83) <DIB5"J £3f-f ^li, 

(d) IB*iJ#-§- : 2 8 (VL1) (7)IB?iJ^^-r-§)$IfI. 

(e) IB^JS-^- : 2 9 (VL3) (DIB?"J 

(f) IB^iJS-^- : 3 O (VL5) <DIB?iJ£^f-f £$IS!o 
C 6 ] UT(D (a) - (c) l^frifrlztm<D#iik ; 

(a) IB*iJ#-§- : 2 5 (VH4-M73) (7)IB?iJ£^f-f J: 1/ IB : 2 8 

(vld o)®zm&^? z>mu&t;&m*. 

(b) SE5>JS# : 2 6 (VH3-M73) <£>IB*iJ £*TT -SSitfc £ tfE5U*# : 2 9 
(VL3) <DE$iJ£*r*-<&S*S**frtiMtU 

(c) E*IJS# : 2 7 (VH5-M83) a>E$lJ£*rr&miBfc<fctfE$lJ## : 3 0 
(VL5) ©E5lJ**-r*IS«**trtn;i*:o 

C7] Cl] ~ C6] ^-r^[cIBK<D7H 'J R£ =i- K-Ti> iafcT 

o 

[8] [7] iZifitt^AfcT^fr^^-o 

C9] cs] izzzmo^v &mz.mi& 0 

[10] [9] (7)?I±m^±S»-r-§)-<!:[3=fc y s C1] - C6] U-f*L 

[11] [1] ~ [6] ^-r^lClBtt^/K'J^^ h\ [10] 
lz IB tt (7) 755* I " £ o X S jfi * ft £ *° 'J ^ ^ K £ ^ t? EXIB Jftttl „ 

[0017] *^0J[CcfcoT»^>^fct h-fbtSIL-6Hr^ — IgGfitftlis 3&HijW83£L 
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[0018] [mi]T0CILIZUMAB(7)IL-6U-tr:7°£— ^a>a*a1±£lR]-h£-t±-&&M@i?r£*«t 
dbfc'JX h^titfe^o HCDR2(7)T0CILIZUMABIB?iJ£lB?iJ#-^ : 8 1 , HCD 
R2(7)^m^IB5"J (±lft) £!B?"J#-§- : 82, HCDR2<7>Emt£lB?iJ (TS) £IB 
: 8 3, HCDR3(7)T0CILIZUMABIB£iJ£lB5iJ§-^ : 8 4, HCDR3<7)^M^IB 
m (_tS) £E$U## : 8 5, HCDR3(7)^mttIB?iJ (Tift) £E*lJ## : 8 6 
, LCDR1(DT0CILIZUMABIB^J^IB5>JS-§- : 8 7, LCDR1 (D^m^IB^iJ (±lft) * 
: 8 8, LCDR1(7)^m^IB5iJ (Tift) *SE5>JS# : 8 9, LCDR3(7)TOC 
ILIZUMABIB*iJ£IB*iJ#-§- : 9 0, LCDR3(7)^m&IB*iJ (_h|ft) £IB*iJ#-§- : 9 
1 , LCDR3<D^m^IB*iJ (Tift) £1B$IJ## : 9 2 IcjjrTo 
[H2] TOC I L I ZUMAB t RDC-23(7)BaF/gp1 30[z It -5 * f P;Stt * ^"TIII T? & 0 
[03] TOC I L I ZUMABO) I L-6 U-tz —^<D I L-6 Hz Z>°$ — 'MDtg^ £ < i& 

WLftiw&mLtzmmvib&o hfri(dtocilizumabhe*ij£ib$i]## : 93, 

HFR1(7)^m^IB5iJ^IB5iJ#-§- : 9 4, HCDR1(7)T0CILIZUMABIB?iJ£IB5i]#-^- : 

9 5, HCDR1(7)^m^IB^J$IB?iJ#-^ : 9 6, HFR2CDT0CILIZUMABIB?i]£@B*iJ 

: 9 7, HFR2<7)HM^IBM^IB5IJ#-^ : 9 8, HCDR2CDT0C I L I ZUMABIB^iJ 
£IB?iJ#-§- : 8 1 , HCDR2(D^mftIB5"J$IB5iJ#-^- : 9 9, HFR4(7)T0CI LI ZUMA 
BIB?iJ£lB5iJ#-§- : 1 O O, HFR4a)S^^E5lJ*SE5lJS# : 101, LFR1(7)T0 
CILIZUMABIB5iJ^IB^iJ#-§- : 1 O 2, LFR1 <7)^mt£lB?iJ£lB5iJ#-^- : 103, 
LCDR1(7)T0CILIZUMAB@B*iJ£IB*i]#-§- : 8 7, LCDR1(7)^m&IB£iJ£IB5i]#-^ : 

10 4, LFR2(7)T0CILIZUMABIB5iJ^IB5IJ#-^- : 10 5, LFR2(7)^mt£lB?iJ£lB 
5iJ#-§- : 1 O 6, LCDR2(7)T0CILIZUMABIB5iJ^IB^J#-§- : 1 O 7, LCDR2<D^M 
&1B$IJ£IB?IJ## : 1 0 8, 1 0 9, LFR3<7)T0CILIZUMABIB?iJ£lB5"J#-§- : 1 

1 O, LFR3<D^^£iB$lJ£lB5iJ#-§- : 111, LFR4(7)T0CILIZUMABIB5iJ£IB?iJ 
S# : 1 1 2, LFR4(7)^mi£lB$lJ£IB$IJM : 1 1 3IZ^-To 

[04] TOC I L I ZUMAB <!: H53/L28(DBaF/gp1 30lz If £ **n;£tt£^-r HI T* 35 <§> „ 
[05] TOC I L I ZUMAB t H53/L28 $ 7 ^ X 1= If jffi JflLlK * WMLim £ ^ L 
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[HI6]T0CILIZUMAB<!:H53/L28^TOX[cj^TS^<7)JflL^*;mjg*t^^^L^ 

[H7] lgG^^x> KV— ArtT?MMtSJS35^»K-r<6^i:T?SfilSffcJEi:tS 

[H8]T0CILIZUMAB(7)IL-6b-tr7'°^— ^(7)$^lc P H^#14 (pH7. 4"C#n n" L, pH 

HFRK7)T0CILIZUMABIE5iJ^IB5"J#-§- : 9 3, HFR 1 <7)^^^1B5>J £IB 
5»J## : 114, HCDR1<7)T0CILIZUMABIB*iJ£IB?iJ#-§- : 9 5, HCDR1(7)^mf£ 
IB5iJ^IB^iJ#-§- : 115, LCDR1(7)T0CILIZUMABIB5iJ^IB^J#-§- : 8 7, LCDR1 
<£>^M^IB£iJ£lB*iJ#-§- : 116, LCDR2(7)T0CILIZUMABIB?iJ^IB5iJ#-^ : 1 
0 7, LCDR2<£>^m^IB*iJ£IE?iJ#-§- : 1 1 7 Ic^fo 
[HI9] TOC I L I ZUMAB £ H3p I /L73CDBaF/gp1 30lz & It •£> *fi];£t££^-f HI fe £ „ 
[ m 1 0] TOC I L I ZUMAB t H3p I /L73 £ * n <7 Mz f f M \H MM. * S JS It 

[HI11]T0CILIZUMAB<rH3pl/L73£ t h IL-6U-tz?°£ — h7>Xvi - 

[H 12] TOC I LI ZUMAB, TOCILIZUMABAK, fc«fctfTOCILIZUMABAGK£RS>f ;J->X 

P7 h^^-r — re* ycsfeffiifzssfc-rs^p vx -T4—(Dmm$:?T 

[ H1 1 3] TOC I L I ZUMAB- 1 gG 1 , TOC I L I ZUMAB- 1 gG2 , «fc tfTOC I L I ZUMAB-SKSC £ Pi 
x - t- -f — <£> Iffi * * t o 7c IS £ * * L 7c HI § o 

[H1 1 4] TOC I L I ZUMAB- 1 gG1 , TOC I L I ZUMAB- 1 gG2, * UTOC I L I ZUMAB-SKSC ^ ^ 
^2MS&m;Ii|5t (DSC) [= <fc y SIS L7=£14ffif£fc<*: tf#Fab K-V -< >(7)Tm 
fit£^L7rHlTf&£o 

[H1 1 5] TOC I L I ZUMAB- 1 gG 1 , TOC I L I ZUMAB-M44, TOC I L I ZUMAB-M58 * TOC I L I Z 
UMAB-M73£t hFcRn h7>Xyii-^ lz|f Mrt&^&Cftifiag^mJt 
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[|I|16]T0CILIZUMAB, =i > h P— £l>Tv5-M83(7)BaF/gp130fcfcMt£f£fi];£ 

[|H1 7] TOC I L I ZUMAB. Fv3-M73fc £ Fv4-M73<DBaF/gp1 30[z It * * jfttf£14£ 
Tjk-f MX S>-So 

[|S118]T0CI LIZUMAB. 3>hP-Jk Fv3-M73. Fv4-M73, £ tfFv5-M83 £ * 

[HI191T0CILIZUMAB, 3>hP-Jk Fv3-M73, Fv4-M73, <fc t>Tv5-M83 £ * 

[|H20]T0CI LI ZUMAB. 3>hP-ik Fv3-M73. Fv4-M73, & £ tfFv5-M83 £ * 

if ;ufz»Mirta#«a)^is^M rt»£! i l-6 ;? o £ -m<»m&*m l 

[021 ] TOC I L I ZUMAB £ Fv4-M73lz «fc 5 t h RAj§# E**MJWlllJ!Sfr b COMCP-1 ± 
[022] TOC I L I ZUMAB <t Fv4-M73lz «fc & t h RAj§# £ flllittfr b (7)VEGFj^ £ 

[0019] *^0J[*iaT(7)(a)~(f)LN-r>L^lC=5i6(7)/-KU'<> f T K£jS*&-r§ 0 

(a) IE^iJ#-^ : 1 (VH4-M73(7)CDR1 ) (DiB^J^^f &CDRU IB?iJ#-^ : 2 (V 
H4-M73(DCDR2) (7)IB?iJ £*"f £CDR2. £t>*IB?iJ#-^ : 3 (VH4-M73(7)CDR3) 
(DlB5tJ^^-r^CDR3^^7tN 0| >l^^ h\ 

(b) m&m^ : 4 (VH3-M73CDCDR1 ) 0>lE$lJ£^"r &CDRU E$IJ## : 5 (V 
H3-M73(7)CDR2) £*-f £CDR2, fc£t>*IB?iJ#-^ : 6 (VH3-M73(7)CDR3) 
<7)iB5tJ^*-r^CDR3^^7ts 0| >l^^ h\ 

(c) SE5>JS# : 7 (VH5-M83CDCDR1 ) <DIE*iJ£*rt &CDRK E5>JS# : 8 (V 
H5-M83(7)CDR2) <7)IB*iJ£;pf-f £CDR2 N tflE$tJ## : 9 (VH5-M83(7)CDR3) 

<DiE^J£W^£CDR3£#tr7K'J'<^ 1 h\ 

(d) IB5U#-5§- : 1 O (VLKDCDR1) CDIB^iJ £*TT &CDRK 1E5>J## : 1 1 (V 
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LKDCDR2) (7)IE5"J£*-f -SCDR2, fc<fctflE$lJ#-^ : 1 2 (VL10)CDR3) <DIE?iJ 

(e) IE*iJ#-S§- : 1 3 (VL3(7)CDR1) <DBB5>J £*TT &CDRK 1E5>J## : 1 4 (V 
L3(7)CDR2) <7)IE?iJ£;pf-f &CDR2, J:^iB5lJS# : 1 5 (VL3(DCDR3) <D1B5>J 
£*rr<SCDR3£^fc7K'J'<^ h\ 

(f) @E5iJ#-^ : 1 6 (VL5(DCDR1) (DIE^iJ^-f &CDRK 1E5IJ## : 1 7 (V 
L50CDR2) (7)IB5iJ^^-r^CDR2. ft&XfWi&m^ : 1 8 (VL5(7)CDR3) <7>1B^J 
£*Tt & CDR3 £^t?7f* 'J Ko 

[0020] *^§0^[Cfcl^T7H l >l^^ K^*!t^lC|S^^^^^j:l,^^ s t hlL-6U-tz^- 

m^Ll^Mt Lt, rT£3I# (VH) , fittt:(DgtgprS^l« (VL) 

s tarsia, fcttecDiifjL fitted if i-f&^t fi<T2 & & o 

[0021] ±J£fl!>(a)~(f)a>7K'J'<^ KlcfeUTs (a) ~ (c) (DtK'J K<0»* 
LL^Jt LTffitt:0>M«Rr£1fi«£*If &C<!:?b^#, (d) - (f ) 0) tH 'J ^ 7° 

[0022] ^Ht>(D-*immmKt ML-6U-t?^£ — tnH*(D-ffli±: Ltfffl^tif-S 

^*—$—0)-'DX*&&"<? , JT=7>* (Clearance, CL) "<DM'>\ 
iTI^ (Area Under Curve, AUC) "(D^X, "¥-t%)wgmffl (Mean Res i den 
ce Time) "(DV£X, (t1/2) "(Dig*. <DL^*L^*Sl*-r* 

o ffi^fc^lttfe-g) lM£!felt£0>lS]± <t (i, ftlZlSS^tlfcl^ 

[0023] CDR^ilfS^ti-S t htjt^O^ U— — O^iffl, (framework region ; FR) \t 
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t hfi*0>FRjb<^£;K&C<b7W3;Ll^ t h S*0)FRf±35«iBB5>J £*TT 

FJfM(7)t4S$^-r^^mFRIB^J^SWT?^^ (Sato, K. etal., Cancer Res 
. (1993) 53, 851-856) 0 
[0024] -tiZ&0>CDRIE$tJ[zfcl,NT 1 XliIfS(D7 5y K^il, 

t*V£/cf*ffAHLTt£l^o 1 XliftSKDTSy ii^ii. *5fcs ttJJPfc 
J:tf/Sf::fifiA&(DCDRiE$lJfis $S£r;£tts **P;£t£s S3£tt. ft&Jlittfc 
cfc t>V * fc l£3jg&5!]fi£ I' l^T fT(DCDRBE5iJ <b: P 3?(DJ£14 £ *r L T I* h Z. 

£L< 1*275 /it £11*1 s «fc y»*L< 1*1 
[0025] 1 Xl«fl)7 5 y I W(J)i(07 5 / ilcilt ^ t Ltli 

, 01*. lis (Hashimoto-Gotoh, T, Mizuno, T, Ogasah 

ara, Y, and Nakagawa, M. (1995) An ol igodeoxyr ibonuc I eoti de-directed 
dual amber method for site-directed mutagenesis. Gene 152, 271 -275, Z 
oiler, MJ, and Smith, M. (1983) 01 igonucleotide-di rected mutagenesis o 
f DNA fragments cloned into M13 vectors. Methods Enzymol. 100, 468-500 
„ Kramer, W, Drutsa, V, Jansen, HW, Kramer, B, Pf lugfelder, M, and Fritz, H 
J (1984) The gapped duplex DNA approach to ol igonucleotide-di rected mu 
tat ion construction. Nucleic Acids Res. 12, 9441-9456, Kramer W, and 
Fritz H J (1 987) 01 igonucleotide-di rected construction of mutations via 
gapped duplex DNA Methods. Enzymol. 154, 350-367, Kunkel , TA(1985) Ra 
pid and efficient site-specific mutagenesis without phenotypic select 
ion. Proc Natl Acad Sci USA. 82, 488-492) tfm If £ ti h „ K^&£JBl^ 

x, m*(Dmm<DT s j it£ s mo^or 5 / ^iceft-rs z t tfx* & & „ 



WO 2010/035769 



18 



PCT/JP2009/066590 



X. 5'v J p7 7 l J>^ (Mo I Immunol. 2007 Apr ; 44(1 1) :3049-6 

0) fcJctfCDR repair (US2006/01 22377) ~3=y 'J — ttW*ffl^<6 - £ 

[C «fc y , ? U- A ? — ^ £ UCDRIC fclt^7 5/iM fttt©7 5 J I£g 

[0026] £blc N ^0J(*J^T(D(a)~(c)UT>L^lcIEi4(D^$?i«-r^o 

(a) E*IJ## : 1 (VH4-M73(7)CDR1 ) 0>E$lJ£*-r<5CDRU E$U## : 2 (V 
H4-M73(DCDR2) <DE$lJ£^-*-<5CDR2. <fc XSWM^^ : 3 (VH4-M73(7)CDR3) 
<DE?"J£^£CDR3£#fr»£lWEiPJl!u fcfctffzE*]*^ : 10 (VLKDCD 
R1) 0)E$lJ£^f<&CDRU : 1 1 (VL1(7)CDR2) (DE^iJ^^t &CDR2 
s fc<fctfE5>]#-^ : 1 2 (VLKDCDR3) <DE$lJ£*"*- &CDR3£^fr$£MRr^i 

(b) E5>JS# : 4 (VH3-M73(7)CDR1 ) (DE^i^f <5CDRU E5>JS# : 5 (V 
H3-M73(7)CDR2) (DE^J^^ft &CDR2, fc«fctfE$lJ#-^ : 6 (VH3-M73(DCDR3) 
<Z>E$lJ£*f-r<5CDR3££-«t?m«lRr£fI#, £t>tflcE$lJ## : 1 3 (VL3(7)CD 
R1) (DE^iJ^^-r^CDRU E5iJ#-§- : 1 4 (VL3(DCDR2) <©E5IJ**^"<5CDR2 
s fc£t>*E*IJ#-^ : 1 5 (VL3(7)CDR3) <7)E*iJ£^t-£CDR3£#t;$Ifr5J^I 

(c) E5IJ#-^- : 7 (VH5-M83COCDR1 ) (DE^J^-f &CDRK E5>JS# : 8 (V 
H5-M83(7)CDR2) (©E^iJ^^f i>CDR2, fc<*:tfE$lJ#-^ : 9 (VH5-M83(7)CDR3) 
<0E$lJ£*-r&CDR3£^irK||pr£^Su &«=>tf[CE$lJ#-^ : 1 6 (VL50CD 
R1) (DE^J^-f-SCDRU E5>J## : 1 7 (VL5(DCDR2) 0)E$lJ£*-r<&CDR2 
s fccfctfEMW : 1 8 (VL5(7)CDR3) (DE^J^^t &CDR3£#fr$igiRr^I 

[0027] ±5E(D^*i*«tifrfg^>si4, mtitzmyamm, mntzg-^Wi ■ 

[0028] ^B^CDCDR^iS^^ti^ t hW7U- A7- CDR#&»£ 
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-c^ja^u i&mzi&c, cDR^t^ mum^^m^mmT a ic, 

flnfc£UV£7il3:SA*LT£<*:Uo /c<!:x.l£\ 7 5 / m&WWk L/cFR£ffl 
^/c^^t/LJl-^^S^jStt^jlij^ LlWf £ - <!: ic J: oTp/fMomSC^ 
■r^^mFRIB^J^jltRl?^^ (Sato, K. et al. , Cancer Res. (1993) 53, 8 
51-856) o 

[0029] *§£W(Dm*^mi^ti&j£igmmzmzmj££*i^rs iwm&jzig 

irLTI*. t h ^(D^WM (IgGK I gG2 N lgG3, lgG4. C/c, CA fi*<7) 

^: 31 (VH4-M73<7)5t^iUlE) (7)7 5 / HBB9J £*Tf ^>S^fI^, iB5>JS# 
: 3 2 (VH3-M73(D^ttiS#) 0)7 5 y ffcEW IB*iJ#-S§- : 

3 3 (VH5-M83<©^#^1«) (7)7 5 ^ M*!]***" *3e««***rf & - <!: J&< 
e«SS«fl*fl!>»^r=f±E5IJ#^- : 3 4 (VL1) (7)7 5 / &E9J £*Tf 
S^ttfiSSL IB5iJ#-^ : 3 5 (VL3) ©7 5>'llE5lJ^-rS^«fl«, E$lJ 
: 3 6 (VL5) (7)7 5 / »E5i|**-r-&S#ffi***ff £ - £j6<T?#<&o 
[0030] X. ±iZ&<7)CDRE?iJ[C*JLNT 1 X(*«iJ(7)7 5y^^Sm, 

«fct>V*fc[*fiA^<7)CDRE5tJ[*s fg^JSHs **n;£t£s £S14s ft;l£Mit£fc 
cfct>V^7i[*^^S!]S[^fc^T^^iu(7)CDRIB^J<b Plf(7);Stt^^ LTl^S ZL 

ft IZV&mZ tittles $?£L< f±1 0(7)CDR[CO#37 5/^Jai^, £t>[Cj? 
[0031] ^7JQfe<fct;/*fc[*^A^ifli±5&<7)^;i[cd; y 
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[0032] $^[c*^i^[*mT<7)(a)~(f)^-r^[CiEtE0pT|^^^^-r-5 o 

(a) BB5lJS# : 1 9 (VH4-M73(DRTlEfS«) <DE$lJ£*3-f &m«BRT2EfI#s 

(b) SB5IJS# : 2 0 (VH3-M73(DRT£iS#) <DE*J£*s-r<&S«Rr*1fi«U 

(c) IB^iJS^- : 2 1 (VH5-M83{DRT*1i«) <OE5>J**"r-S«MRT*fl«s 

(d) E5IJS# : 2 2 (VLKDrTSHJ*) ©E5>J**"r*S«[Rr*1fi«. 

(e) ie*ij#-s§- : 2 3 (vl3(Drtsh«) a>E*j ftjfi RT*ia«* 

(f) E5IJW : 2 4 (VL50)Rr*filJ«) ©E5>J**"r*ISMRr*ffii*o 

[0033] ±3ffio)RrjEia«f±tst hiL-6u-b^— fiti*:<D-«t Lxmmztim&o 

[0034] ±aa>Rr^«[* 1 Xf*«» (01 l£ 5 7 5 y ^J*lfl, Jff L<li375 

[0035] &tz*mn\z, ±aa>RT*ia«s-^t?7H'j^^ h**»«-r<&o 

[0036] $ b[3^f§0JlimT(^(a)-(c)lNt £ ^McS5»(7)^^Jl«T^)o 

(a) E9>J#-& : 1 9 (VH4-M73(DrT&1S#) <OE5>J**-T*a«[RrJEia«fc 
<fctfE5>J#-^ : 2 2 (VLKOWM*) (DIB^J^^-r^lISIWEiUHc^^-^jt 
ft, 

(b) E9IJ«# : 2 0 (VH3-M73(7)pr^fligt) (DE5U £W"f <&SffiRTX1fi«^ 
«fctfE5>J#-^ : 2 3 (VL3(DpT£1£«) <DE0]***aiMW*1S«£*trtS 
ft, 

(c) E5IJW : 2 1 (VH5-M83(Dpr^it) <OE5>J**"r*««RT*fl«fc 
<fctfE$iJ§-^ : 2 4 (VL5<7)-5TMHE) <DE5iJ**-r-6S«[Rr*1fi«*^t?tS 

fto 

[0037] ±a(DRr^«[*tn;t hlL-6b-tr^— taftOD-Wi: Ltfffl^tiil) 0 
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[0038] ±ai0)pr^«[4 1 Xfi«IS (ix.li57 5yiJilF«3, iff L<li375 

1 Xli1ti&<7)7 5 / it?£»£ift(7)1til<7)7 5 / itlcg}&-f -g>73;£<!: Lt 

[0039] ^0j(D^i?fflUb^^^^fiigti*^[cpi^$tL-r\ tmm&mig 
mMtfm^ cbtiTt&i^o *#§ m <d m* v m ^ <=> *i & ^ w f i# <d » * l l 

tLTlis t hS*<OS#1i« (IgGU lgG2, lgG3, lgG4, «E Atfi* 

: 3 1 (VH4-M73(DSttfl«) 0)7 5 / »E$IJ£ *TT SSttfH*. IB*iJ# 
§: 32 (VH3-M73©3t#««) (07 5 / HE$lJ£*rr<&£tti£«s iB5>JS# 
: 3 3 (VH5-M83(D^«^1«) 0)7 5 7 »E$l]**r*-<&Jttt1fi#£*rf & - t 
t<X^s ft«je«ffl«<D»*fcfiE$i]« : 3 4 (VL1) 0>7 5/l&E?iJ£*l 
"T&SttML E5lJS-^ : 3 5 (VL3) (D7SyiiE^j$tt§^||^ IB 
$tj## : 3 6 (VL5) 0)75 y »E5U£*rr<&je«ffi«£f*(f £> <t ^Tr#£> 

o 

[0040] £f>[c#H^[£jaT0)(a)~(f) ^-rtt^lc=B»(7)S||X[*gfI^Jl«-r -5 

o 

(a) IB^iJS^- : 2 5 (VH4-M73) <7)IB?"J £*TT ^li, 

(b) E5iJS-^ : 2 6 (VH3-M73) <DIB$»J £*TT l>li, 

(c) E9U#-£ : 2 7 (VH5-M83) <Z)IB*"]£:pf-f 

(d) E9IJS-3- : 2 8 (VL1) <DE5IJ£*rr<&S«L 

(e) E5>JS# : 2 9 (VL3) <DE$lJ£*rr<6ft« s 

(f) E5IJW : 3 0 (VL5) <DIB?"J£:ff-f -SHHo 
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[0041] ±J&(DfifBXf*ftjBr*fitfc M L-6 U-tz — ta<*<7)— SBt Ltfffl^tii 
[0042] ±izE(DailXI*$ii|[*. 1 XUMtlfc («7tf*1 £?£L< 

[0043] 1Xlifl!!(D7 5/i(Dt^ fcffc. ttflPfccfclJVlETiteSAte^lS^ 

[0044] £ b ej[££lT<£> (a) ~(c) Ut £ ^AMcSB»(7)JjU*£JS«t-£o 

(a) IB^iJS-^- : 2 5 (VH4-M73) <7)IB*iJ£^f-r&S®!fc £t/IB*iJ#-S§- : 2 8 
(VL1) ©E$iJ£*-*-<6IS«£*frtn;ft:, 

(b) IB5»J#-§- : 2 6 (VH3-M73) <7)IB?"J£^t-£S®!fc<£l/IB*iJ#-^ : 2 9 
(VL3) (DIB5>J^^-r^Sm^#t?fii:fts 

(c) IB*iJ#-S§- : 2 7 (VH5-M83) (7)IB*iJ£^f-f &M|gfc«fctfE$IJ## : 3 O 

(VL5) ©E5iJ£*-r*««£«rtn;tt;o 

[0046] ±5&0tn;^[*s 1 (0fl*.l£2 075/W, L < I* 1 07 

5 y m\iX\H, ^^[C$?^L<[*57 5/ItmF»g) (7)7 5/It^S^> X^s 
tt1X\fc&TS/3itzl*ffiALXl^Xt,&l\ 1 Xl«0)7 5y @ ft 

[0047] 1 Xl«07 5 / i(Oitl, fcffc. tf/^fcliSAIinT&IIJgE 
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[0048] *$gW<0tnH*l*s thft (humanized) tSfr-Cfc* - ttm^. Ll^ 
[0049] t Mbytes PUff* (reshaped) t htattt &ffr£*ls -*Ui> t hKi 

„ WO 96/02576 #4**R#Rg) 0 
[0050] 0I*.I£@H*I<Z>CDR£ U— A9— £HJg6 (FR) <!: 

<!: LTffl^TPCR;S[CJ:y^-r-S (W098/13388#^ffilc|H«t(Z)^^*#Itg) 
o »£>*ifd)NA£t htfcttSttffi**, L< fit hSM*j£*1fii*&*i**=i — K 
-T £ DNA <!: St *£ L „ ^"efglj!^ £ — fciSfi^^T?. z^^?t±lz»AL^ 
^$-i±-S^<tfc«*:y»e,+i* (ERW^WUlJii^^S-^EP 239400, Sfi$4$|<Fffl 
H^S^WO 96/02576#Hft) 0 
[0051] CDRtmm£tt& t htjt{*(D^U— ^MUgfis CDRjb^fffctSJgiie^ 

[0052] t \~ itmtnmismmzi^ t htfi;ft:3£«ia«xf±t h«t^^^ic*j 

[0053] 01*.f£HffiT?(is CrK Cr2. Cr3, Cr4. C<5. CaU Ca2. Ce£ 

o cri^>T5/itiB?ij^iB?ijs-^- : 4oic x mmr s / he$ij£=i — k-ts 

i£ftIE5i]£IB5iJ§-§- : 3 9lC^-Tc Cr2(DTS/ItIE?iJ^IB5"JS-§- : 42[: 

s ^i£7 5/M?iJ£=i — h*-r-5fflSE5iJ$E5iJS# : 4 1 [:fvf 0 Cr4(D 
75/ I£lE*"J£IE?iJ#-£§- : 4 4[:, ^17 5 J itIE?"J£=i — K"f £i£SlE*iJ 
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£IB?iJ#-^- : 4 3 

[0054] £tzs m*&tzlZZ(Dm.±0)&l£^&&W-rZ>tz6blZ, t hta<*C^I#£te 
tAiLT*i«fcl^o fc MbO)l£lcffl^b*L&fc htattli* IgG, IgM. IgA, IgE, I 
gDfr<^ftH5J&:<§>7-< V*>f ^°(7) t htrCtetrt <fcl^ *#gfEC:fc^TI3:lgG£ 
ffll\^Zi:^LL\ 0 IgG^LTI^ IgGU lgG2, lgG3. lgG4ft<!f£fflU£ 

[0055] t h-fb^*^#SL7c^lc. pj^fligt CDR. FR) 

£*r-r <§>psy, igGiz^a^ti^-M/c{*7 v £(tTr^< „ -mm*. ^L<i*ig 

[0057] IS^HMbtfCteli, ^ftfcWfc (whole antibody, #i] l£who I e IgGH) <D-$|5 

fttfXtm LXi^m*mfr&t;tim*-e& y , I L-6 u-t? -<^<7)$S£r;£tt 

& cfc t>v * tz it * ?pjsi4 $ *r -r & Pfi y ft i= * i * o 0j (c as ^ r is 

^trtSfl^-fbtatt^rf -5 c t^T?^Sc iStt^btSttrc^ft&CDRfitfi; 

6 -2(7)CDR:£T*)^£;h^T =fc <fc L s — gP^CDRA^StlT l^T t J; I* 

o 

[0058] *56^[cfclf-5<£^^btn:tt:l±, y t^mAM^ < #<5 - £ 
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[0059] taf*Wf n-0>*«:^J i Lttt, 0IJtLI£, Fab. Fab', F(ab')2, Fvftif^ff 

^-<t^-e^^o (S^-fbtSftOJI^Jt LTlis Fab, Fab' 

, F(ab')2, Fv, scFv (single chain Fv) „ Diabody, sc(Fv)2 (single chai 
n (Fv)2) tetl&mif&^t t< T? ^ £ 0 -*libtfi{*<7>^Mf* ^7 
— , h 'J7- f h77- tK'JV— ) ##gl|l!<Di£#^bift{*:f::£-**l 

o 

[0060] tsftw^-fi, mz-i£s fcto&mmvmmLTtiittiMfr zztiz 

&a±«^#ijt£i±£z<!:7^-e£<g> (#iJtL[*\ Co, M.S. etal., J. Immun 
ol. (1994) 152, 2968-2976, Better, M. & Horwitz, A. H. Methods in Enz 
ymology (1989) 178, 476-496, Pluckthun, A. & Skerra, A. Methods in En 
zymology (1989) 178, 476-496, Lamoyi, E. , Methods in Enzymology (1989 
) 121, 652-663, Rousseaux, J. et al., Methods in Enzymology (1989) 12 
1, 663-669, Bird, R. E. etal., TIBTECH (1991) 9, 132-137#M) » 

[0061] mitmmits tattwjta^oias^wwu torn & 3 i&&%a>w&.a)ft 
[0062] ±&<D>mmm i^tzms izm z> *l & m*mft it j*it<d 1 1$ y v fe & „ 

/S/U >>Mit : F(ab)2*fcfiFab 
<<7<»mit : F(ab')2*fel±Fab' 
77 7.5^'lb : Facb 

[0063] *mnizn\i &\&ft=?-\tmm$. i l-6 utz — ^<b*s^;§i4*j t*/* 

[0064] ^VTtKt^V-I*, ii^TIt^-lcJ: y^^tL/c-lffi (bivalent) 
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KJr£r£*a-t (Holliger P et al. , Proc. Natl . Acad. Sci . USA 90: 6444-6448 ( 
1993), EP404, 09m, W093/1 1 161-^f) „ 2*<0/K 'J 

JSU&So ^(DtzHb. IH-tKU^^T Kffi±lczi— K £ *l 3 VL^VH i£. 

[0065] scFvfctf*!*, VH&l/VL£ 'J >^-H"e$S^ LT-^HtK U KlZ Lfc 

trCfaT?fo<£> (Huston, J. S. etal., Proc. Natl. Acad. Sci. U.S.A. (1988) 
85, 5879-5883, Pluckthun TThe Pharmacology of Monoclonal Antibodies 
j Vol.113, Resenburg ZfctK MooreH, Springer Verlag, New York, pp. 269- 

315, (1994)) o scFvizteif&mnmts&iSLmvmmt. *wmwiztmz 

[0066] j^gKDVfliiSI*, ^iJ^.ld;±BE(Dct a^rPCRj^lCcfcoTil^-r^-ir^T ^^) 

m^<x)Lii* *= i*Lit v fine £ =i — K-r <§> dnasb^j 
[oo67] mm?^$mwmm®mizi$fc?&^\\zmT&7°^^^-<D-M&m 

* — £=i- K-r-SDNAtPCR^^fflLT^-r^-t^-^^-So Z(D<b^*iJffl 
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SiE5lJ*^*QLTfc<o #a^\ [HMVflHlcDNA] - [^^K'J>*— DNA 
] - [LgtVUHEDNA] <7)#DNA<!:, Ti2>^'J— PCRfflO^-T "7 — ^fijffl LT 
PCRJ£J&£frdo 

[0068] T-tr>^U— PCRm(DZ?=?<< V — l± s [H|gV1t«DNA] (7)5' filfzT— — ;Uf 
§^7^7-^ [LIlVfllgcDNA] <D3' ftiJICT-— ^t^>7 7^7- t<Dm& 

Fv(7)^:ftIE5iJ * =i — K-r &DNA£igtrf & - £ ^T? £ £ -f T— -tz y h 7? 
So — * [^^°^ KU DNA] fzf±#Vffl«DNAi:iHST?^SffiSiH5lJ^# 

fla£*lTl^ 0 ^(DlSm. ZtLt>CDDNA^iS$S^tLs * b (C7-fc >^ 'J — PCR 
m<DZ>°z>-(^ — Wot, flkftWfCscFvtO^ft^JS'ie^ttt Lt±)S^ti^ 
o -MscFv£=i— Ki-&DNAjb<f£S£*i<&£. **i&£"£*rr<&*!E'<** — 

s t$ kismmm^t $ — vmmmztitzmm^mmtfismz'i&'DXWL 

£DNA£f§Ijt£i±>g)^<!:[c c fc y „ KscFvAWfeg-^o 

[0069] m-arzti&mtvLmmizftizmmzti-fs t^co^ommx^^Hx 

[VH] U>* — [VL] 
[VL] 'J>*— [VH] 

[0070] sc(Fv)2I£, 20(7)VH^t;20(7)VL$'J *T?*g^ LT-*ffi[c Lfcte^ 

T-fbtatt^fe-S (Hudson et aU J Immunol. Methods 1999 ; 231 : 177-189) 

0 sc(Fv)2li, 0iJ*J£\ scFv£'J tfg/5^i:l:j:otMt^*o 
[0071] 2 0(7)VHSt/2-D(7)VL^\ -^tK'J^^ K<7)N*MiJ£ttj£ £ LT 

VH, VL, VH, VL ( [VH] — [VL] 'J>;*J — [VH] U [VL] ) 0) 

M I c 3fe A/ T? I \ & Z t £ <!: -T £ tafr^ » * L ^ ;&< , 2 O (7) VH 1 2 O (7) VL<D JH 
J*f±«(c_tEEBrc|Sje £*vf , if (D«fc 5 &JHff -e3£-< btit l^T £ J; 

01 m t <r> j: a # mm & ^ If £ Z t tfX $ 3 o 

[0072] [VL] 'J>*— [VH] [VH] 'J>2j — [VL] 
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[VH] l J>±— [VL] [VL] 'J>^— [VH] 

[VH] [VH] [VL] [VL] 

[VL] [VL] [VH] U>^i— [VH] 

[VL] g>*— [VH] 'J>*— [VL] [VH] 
[0073] 1S^fctf**<7)VHX[*VLa)T5/^IB^J[*, Sit, tt1iUX.lS/5UZ 
ffiAZnx^Xlb&l^ ^blc N VH<tVL^#^^-l±7i^l3, tj[Jl$S^;Stt 

[0074] *§£BJUzt$l^X, m*0)^mm&m'£?Z> , J^t>—lZ. IfeTl^CJ; 

rote in Engineering, 9(3), 299-305, 1996lzHfl7F£/h,<g> U — &m^& ^ 

[0075] ^0J[cfcLNT$f^LLMJ>*-l*^^ KU>*— T?fe-§>o ^^K'J 

RT«6-Cfc*A<s ii^> 1-1007 5/ It, L < l£3~507 5 / it, 

L< (£5-307 5 ^ It, mz#tmL< 1*12-187 5/11 (^ijx.fd;\ 157 5 /It 

) Trfo£ 0 

[0076] K K U —COT 5 ^ ItlB^iJ i: LTIi N flj x. Ii\ li-lTO) £ 5 &IB5U £ 



Ser 
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Ser - Gly - Gly ■ Gly ■ Gly - Gly (IB$U## : 50) 
Gly - Gly - Gly - Gly ■ Gly ■ Gly ■ Ser (BE$>J§# : 51) 
Ser - Gly - Gly - Gly ■ Gly ■ Gly - Gly (@E$IJ## : 52) 
(Gly ■ Gly ■ Gly ■ Gly ■ Ser (SB5>JS# : 4 7) )n 
(Ser - Gly - Gly - Gly ■ Gly (IB5>J#-^ : 4 8) )n 

[0077] ^f h*'J>A— (DTSyMJlIfis g^lCJ^CT^H^MM^-r^ 
1-5, »*L<[*1~3, cfcy»*L<f*1 *7tl*2-efe«§> 0 

[0078] ^mit^m i J>t>- at^mM) it. Fommizmism^ttiT 

1*<63B«*L tfljttf, N-t Kp^vX^vWS K (NHS) yX^vWSv 
JUX^U— h (DSS) „ tfX (x;U7tsX^ vW 5 v;u) x^<u— h (BS3) 
, vftt'X (X^v>^5v^Pt°^-h) (DSP) s vf-;ft:X (X 

;u*x^ vW 5 v;u^°p if**— h) (DTSSP) % if u>^u =i— ;n£x 
(x* vW 5 v^x^ v*— h) (EGS) % if u>>y 'J =i— ;nf x (x;u 

7fsX>7 vW 5 v;UX^ v*— h) (X)U7ts-EGS) „ vX^vWSvJH 

ssffl (dst) „ vx^ixTtsx^ vw 5 e>;ujB5»tt (x;u/tN-DST) % ex 

[2- (X^vWS K7|-4rv^;U7K-;u^JFv) if;H X;U*> (BSOCOES 

) „ ex [2- (x;U/t>x^>W 5 K7|-^v73;U7tf-;u^-Jrv) ifiW x 

;U7ts> (X;U/1s- BSOCOES) t££Vlby % ^tlbO&fl&Mttf&ZtlXl^&o 
[0079] 40(Dtn:tt:pr^ll«$*e^-r^iS^[=f±s il^, 30(7) M — 7W^<t 

[0080] ©tattle ^0^(7)^(7)7 5 J MMmiZ 1 XI*tt$MI0>7 5 S 

H»*A<#*P**tfcfii<*:t***L«o £fc, ZJl e>taft: tffe (7) ^ 7°f KXI* 
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^KXIi/f'J^^f K^Ltli, #"J*.U£, FLAG (Hopp, T. P. etal., Bio 
Technology (1988) 6, 1204-1210) N 6flH0)His (tXfy» ®ft^b^-S6 
xHis. 10xHis. -<>7 J\,JL^+fmMm (HA) . t hc-myc(£>W£r. VSV-GP<£> 
Wrtf\ p18HIV(7)iff^r. T7-tag. HSV-tag. E-tag, SV40TtrCJ^<Dl^f Ick tag 
„ a-tubul in<0»rtf\ B-tag N Protein WmKmO'&S&O^Z?^ £&mmf 

t Ltlis flfl*-I£\ GST (^;U^^7|->-S- h7>X7i7- tf) „ HA (-< 
, MBP (7;bh-X^^>/^S) *A<*If^*L*o m*£*LTl*<&;i;h.& 

[0081] &tz*mWOfaiblt, tfiJJLTlsXfVzi—jls (PEG) ^tT^O^if 
fl^ttS^Lfc^i/i^y— htSfr'Ct.fcL^ - (7) £ ? # =i > v zl y- htS 

S5057313, US5156840) 0 *#gfE(zfc ftS rjfiHfcj lc[*ZtlbO)=i >Z>o-f— 

[0082] £fc*3SI3l!<Z> tattle lis iftm^gfeS^tLfcfittt: 4,^**1 So 

[0083] ££>lz N *f|g^^ffl^*i,Stn:(*:l±— M^Stttatt: (bispecific antibody 
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6 Hz — £BMTr <6#*IIJ<0tn;ftfr b ft &=fi^mt£foft<Z>^;£<£iaJIi$S 
*»ttA<IS*"r<Stn;JSi: Ltlt IL-6, TNFa, TNFR1, TNFR2, CD80 

, CD86, CD28, CD20, CD19, IL-1a, IL-/8, IL-1R, RANKL, RANK, IL-17, I 
L-17R, IL-23, IL-23R, IL-15, IL-15R, BlyS, I ymphotox i n a , lymphotoxin 
B, LIGHT ligand, LIGHT, VLA-4, CD25, IL-12, IL-12R, CD40, CD40L, BAF 
F, CD52, CD22, IL-32, IL-21, IL-21R, GM-CSF, GM-CSFR, M-CSF, M-CSFR, 
IFN-alpha, VEGF, VEGFR, EGF, EGFR, CCR5, APRIL, APR I LR#<W3*If <b*l 

■§> o 

[0085] *#glJI3<Z)tn;ftfi, ^5E-r-Stn:^^^-r^*ffl^?i±&<g)^[i*tM^IC 

m^mM^ittzm^, **<Z)taft<Z>7 5 y ^iB5tJ<DN^!lm[cy ^tT" 
ttAa * *i £ o *3I E (D fit ft (* C <D <*; a fttaft t, £ o 
[0086] *§£W<Dm\--6l'-teZ?$— titi*t£i£<J>tf , J ^-J? K(*^H#(c^P(D^;S 

[0087] «7tfi s »&*LfcfitlL-6U-b^— fitft(OE5iJ$Slc, MI3iS#[c2tfn<Z>ifi 
fc^§BI*ftflr £ ffl l^Tta I L-6 -taft Zftm? rT^T* & -6 

o *ftM(cli s I L-6 Hz - -S4aft(7)iB5iJ £ftlctfift $ =i - K"f 
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±fflf&T*§£m£l±*ll-£<k^ (#«*.f£\ Co, M. S. etal., J. Immunol. (1994 
) 152, 2968-2976 ; Better, M. and Horwitz, A. H. , Methods Enzymol. (1 
989) 178, 476-496 ; Pluckthun, A. and Skerra, A., Methods Enzymol. (1 
989) 178, 497-515 ; Lamoyi, E. , Methods Enzymol. (1986) 121, 652-663 
; Rousseaux, J. et al., Methods Enzymol. (1986) 121, 663-669 ; Bird, 
R. E. and Walker, B. W. , Trends Biotechno I. (1991) 9, 132-137#||S) 0 

[0088] m-ox. ^nm<j>^)^^ K£=i— k-t^^u^^ k 

tm a £ *itz << <? * - &-&tom±m& & mm? s xa t\ m <d *° y 

[0089] J:y*f*Wl:li, iUT(Dxa £#fr*#§lE<7>7ts 0 'J h*0)«jft*&*tS 

(b) ^Mfe^lZcfc y zi— R £ *l £ tK 1 J << ^ K*JRit*i8. 
[0090] — <7)#iJ£ Ltlt M13^<<^£ — H pUC^><^$— , pBR322. pBluesc 

ript, pCR-Scriptfc<!:jb<3Slf£>*l<So cDNAtf)^?^ □ — - >V\ 

ttiL&smt Ltzm-Ss -tiE***— <Dmiz s pGEM-T. pDIRECT, pT 

&oti:ftWl : &gf'D&frlz s ?f±^JM109. DH5 ck s HB10U XL1-Bluefri:<D*Ii 

s lacZ^P^E— $* — (Wardf>, Nature (1989) 341, 544-546 ; FASEB 
J. (1992) 6, 2422-2427) s araB^P^E— £ — (Betters, Science (1988) 
240, 1041-1043) „ &tzltnzfn=E— * — Uif&ft-oX^&^ttf^BjXX* 
:fl)J;5^^-iLm -taE^ $—<Dm lcpGEX-5X-1 C7r;u 

"7*>TSS) s TQIAexpress systemj (^FT^>S) > pEGFP, £fcl£pET(^ 
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If >ojn&o 

|J ^XAlzi^^t'Sil^, pelBv<7V;HB^iJ (Lei, S. P. et al J. Bac 
teriol. (1987) 169, 4379) &tiim-rtll£&l\ m±m^<D^<<? $ —(DM 

[0092] xmrnutuzt, mx.& s *§£wom*&m&-r&tzib<D'<<?*—tLx 

I*. Pi?LK)^S*(7)i§^^^- (#IJ*_(*\ pcDNA3 (Ot*hP^il) 
A?\ pEF-BOS (Nucleic Acids. Res. 1990, 18 (17) , p5322) „ pEF. pCDM8) . M 
3L$fflJ3£fi3fc(7)f§Ij!l'<^ £ — TBac-to-BAC baculovairus expression 

systemj (^ziBRLK) , pBacPAK8) , tfi!|M*(D#§iji'<^ £ — («?tfipM 
HU PMH2) „ Wlfa r 5<()\'*m*;0>nm'<<7*— pHSV. pMV. pAdexL 

cw) % UhP^^i^iMI^^i- (#i]*.l£\ pZIPneo) „ |#§S*(7) 
f§ijE"<^£ — (0lx.fi* rpichia Expression Kitj (^>t*hn^>l) H 

pNvm sp-qod „ ^^.m^mmm^o ppi_608. pkthso) a< 

[0093] CHOJSBflS, COSJjfflflS, Mtt3J2mmm<DM}WlfflfcT*(D§£m&BW}t Lfcli^lc 

£ — s 0iJ ;L (iSV40 ^ □ — ^ — (Mulligans, Nature (1979) 277, 108) H M 
MLV-LTR^P^E— £ — s EF1 aZ?n=E — $ — (Mizushimat>, Nucleic Acids Re 
s. (1990) 18, 5322) % CMV^P^E — £ — fcif Siot^S C ttf^nlXT?& 

G4i8#if) iz & y mmv z & & ? umftm&j&fc 1 ?-) £*rr*ui££fc 

»*Ll^o 5# ! l$1±£*rr<6'<* ^ — i: LTIi. 0lxJi, pMAM, pDR2 

„ pBK-RSV, pBK-CMV. pOPRSV, pOP13fcifjb<3Sff P>*l-5 0 
[0094] ififc^-££SMKfiS:gi£t!\ mfoPiH<D&fc=F-<Dzi tf— » 
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-T-g)DHFR31feT^^-r-§)^^^— (#J*.[£\ pSV2-dhfr ( ("Molecular Clonin 
g 2nd editionj Cold Spring Harbor Laboratory Press, (1989)) £ 
iALs * hhU^iz-h (MTX) ICJ; y±^i|is^i±^,^^If t>^. Sfr, 

&m&i*±izft^cosmm&mi^TsvAo<Dmm&M&ft'D'<<7$— (pcd^^ 

^^-f^X. 7fV^;UX> ^y/^t°P- -7^7-<;UX (BPV) H<7)£ifc(7)t 
-t? (APH) ^5i»JF^— tf (TK) itfcT. 

>7tNA7ts'j7t<i>;U h7>^7l7- tf (EcOgpt) ilfeT, Vth'PlSlTC 

mm (dhtr) ififc^^frzitf-e^So 

[0095] C*Lfcj:y»P,*ifc*^<Dtn:<*:li, m±m%&\*l&tzlZm?&W- (JSift^if 
) ^bilLs *HMf=ttftT»«&-3S:tn:tt:t Ltllit§C«t^t^§ 0 tot 

~ts 7A, ?-f;u*-s RBttiftiSs Jfi«f, jS«E2ti8, ^tttU> H®, 

[0096] ^P7h^77Y-tLtlt ^I^ll77^-f <-^PTh^77Y- 
. -f7T>3£&^PV h^77^- , S3i7Rt£^ p-7 h^77^- ^l/Stifl* 
Iffi^P7h^77-f- h^7-r — *J&<*lf «=>*L<5 (Strateg 

ies for Protein Purification and Characterization: A Laboratory Cours 
e Manual. Ed Daniel R. Marshak et al., Cold Spring Harbor Laboratory 
Press, 1996) „ ZtLbfl)^7 P7 h^77^-li, ^P7h^7-f- 
0|J tL [£HPLC, FPLC*<D?ftffl$PV h^77^-^ffll\Tff7C ( >:^5o 
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I\tLX^ Hyper D, POROS, Sepharose FF (GE Amersham Biosciences) If 7^ 

[0097] m*fttzfafo(D\L-6ls^Z?$—lz1tiir&m<&7£n.(Dmmit, Mi*#[c^*n 
ZJj&tLX. EL ISA * El A (HHtftftjBl£&) 

[0098] iemmm^i 

^jitt-r-So **ii(OEaiiij*«!if±iL-6^iiiis-r-g)iiifflsg ^v^&^^m 

tP&> +V7XJ17>|, ±ttti'Jf7l fX (SLE) s Jls—?XWik. 

On — ism. lymphoma, ;f«14^i^, gjfiu JUAffL Stilly 7 

spy k-vx, &mm%itm. mmnmm^m. &m&&&&, n 

m. ffi*14Hasifes SttEBSttBli^S (C0PD) , IgA »£ s £J12ttl3SfoSs 

pifi, mmm&.nms gvhd. tswis^s ff^cnashk frffitts, wimmit 

% t^vX, f*ILj;5i, fJtJM. ^*tt#aH, flrSIRSs WJffis B-cel 
I non-Hodgkin' s, PMS, fflijg, gitJSs XIM. i*^^7, =IS^;S;1 

*14¥ttl»ifc, ilMttM^> SM14JKJ»^s 7htf-14£«&s *J^I, 



WO 2010/035769 



36 



PCT/JP2009/066590 



£$sttB5&. &mffi&. iR&tfom&s nrw^ifdffiifes ^r B i^ifaig^ 

o 

[0099] fct I L-6Ui?>^ ^^l^t Lt^tt^J jSIL-6Hz^ 

[0100] *f§0^o)iM^I§^[*^g^7 v £it-e^< s filM^b^it 

[0101] fcag&kDTtfy*^ 1 Kfis tt&lcftoT$&#Mb^Sz£jb<T?£5 

s Remington's Pharmaceutical Science, latest edition, Mark Publishing 
Company, Easton, U. S. A) „ £blc % j&SfcJCC mMMl^^^ forfeit 
^t>7*7 v cl*^P^I^^ftlc■^^-e^; < ^:L^o #®,*S143iJ (PEG, Tween* 

) , mteftU mtffi±%\\ (7X=un£>itH) s Sfe*'4s 

&m#L mmm cj>h. *x>& s fta>4rtti*«) . ^u-k^j cedtah 
) , mm%l mmt%L msm. mmm, mR#L siEMi±{£&*ik sms^y* 

;Hz;up— x N t Kp^v^p tf;i/> ^;Hz;up — x N tK'J if =;U7-tz£ — 
;Uvx^;ut 5 / Tir^— K tK'J If— JUfcf □ 'J K>, iz^T>. ^ffifllflfr 

v^^;Hz;up-x. =i— *iMfttt&*£3*(f ^ct^t^^ c 
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Tilts D-v;n£h— ;K D-vw— D-^r>^i — ;k Jg-fb^- h g O 

s 7HgT;u=i-;u (^pe^'Ja-;k PEGU) . *-ft>tt#SSttftl 

(tH'JVM- h80, HCO-50) ftifflLttJ:L\ 
[0102] ^[cj^C.7ts°g^^ njjzfizJl, (t KP + y^f;Hz 

;up— x N -t?^> s /Kg l> TJl* $<7 V J\sM]*HD-? 4 <7 p*:7-fe;u) ic 

?^PX7i7, T^^piTjk/a^ j~ S m=F%.Tfj- S ± Z>° )\,m) t^r 
Z <!: & T? ^ <?> (Remington's Pharmaceutical Science 16th edition &, 0s 
lo Ed. (1980)*#bs) „ ^iJ^^M4(7)^iJ<!:-r^)^>St^p-eS> 
Us THg^^f 1 KlzJSffl L*§<§> danger etal., J. Biomed. Mater. Res. (1981 
) 15: 167-277; Langer, Chem. Tech. (1982)12: 98-105:^3^1^3,773,9 
19-^;l^'J'N^l^aiJgI^M(EP)|g58, 481#; Sidman etal., Biopolymers(1983) 
22 : 547-56; EPS! 1 33, 988-§-) 0 £blz N «ijlz 1 "7;UP -tf ^^Dfe-S I* 

[£\ W02004/078140*) „ 

[0103] ^mwowmMf&m-t. mn&tzizimncDi^Hx &&^mx*&&t)< 

[cJS-5-£;fx<§>o &£t3iJM LTlis f*Mrt&tt> ffirtrtast* 

LT(±, S&w3ik *y— fc<fctfSAfiHH*jb< 

kgfc^yjsttfijt^o.oooi mg~ioo mg^tEis-ea^zt^Bi 

A*0. 00W1000 mg/kg ■ body ■ weighted tBffl^jl^Z ttfx*£. 1 H] i5 y « 
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4it Ltli, toTL&s *%WOtfii*tfO. 01~50mg/kg ■ body ■ weighty Jt<£> 

[0104] *mwxtm£Hxi^&T $ s mmiz^&n&7 $ s mzmR& 

(7) fulfil* ^ifl:d;<fOb tLfcfM-e & •§> ) £ § It <§> ii^ £ & £ 

^TflBtt^Tl^T 5 y I£lB?"J[--a-£*L£o 
[0105] *7i$S^-r^fJlfI(D^I*$Pl5T^^>^-e^cfcLN 0 EU^/^J >>/<7)297# 

£ lM*EU:h >/\ U >^(7)297# g lzi|!j|M^^ Lfcl^<fc a Ci&^-f £ z <!: T? pj 

Bfc) o 

[0106] ^fc*0^^»[CfcL^T?lffl^^^7c^:T(7)5tmM'iXi^[*. ^mt LT*n$ 

mmm 

[0107] mT*#0^^H»JlzJ: y JMMlziaej-f <§>^\ *f§0^[*ztLbHWJ[z 

frM £ ft & £ <£> -c li£ l\> 

[0108] CUm^'Jl] T0CILIZUMAB(7)IL-6H2^^— -v(7)SlfPl4^fS]±-r^Rr^fI^^ 

TOCILIZUMAB (Hit WT-lgG1/iE$lJ## : 5 3, Lit WT-kappa/E$U## : 
5 4) (7)IL-6U-tz^^— ^(7)^Ptt^fS]-h^i±^7cfe[C s CDRIB*iJf::^m£2» 

UMBOimt Lt, RDC-23 (H$j!RDC23H-lgG1/IB?iJ#-^ : 5 5, Li RDC-23L-k 
appa/IB^iJ#-§- : 5 6) ff & *i <& „ RDC-23<DrT»S!IL-6Hz^^— ^<7) 

tfBaF/gp1 301c J: & £#!];£t£ £T0C I L I ZUMAB t It®. L ( 
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[0109] ^t-y— *a(3SLfc«JII**1 fc^Lfco BaF/gp130fc«feS^#l5g14 

( I L-6^;lJt 30 ng/mL) LfdB££EI 2 Lfco RDC-23li N TOCILI 

ZUMAB£ttlfcL-Ctt60fS77 -f — -r-r — A<IrI± LTfc U , BaF/gp1 30(7)1 00% Rl 
MS £ L T ft 1 OOfSStttf ft ± L T I* £ Z t tfM. tU $ *Lfc „ 

[0110] 





k a (1/Ms) 


k d (1/s) 


KD(M) 


TOCILIZUMAB 


4.9E+05 


2.0E-03 


4.0E-09 


RDC-23 


6.4E+05 


4.3E-05 


6.7E-11 



[0111] CH»'J2] T0CILIZUMABO)lim^fiT[c<*:^^!feli!]SI^[Rl-t-r^^<D|l|^ 
T0C I L I ZUMABa>IH^i{|fil * ft ± * i± -5 7i#) lz s I L-6 Ui? — ^ £ A 

m o o T0C I L I ZUMABflD&fMf jft=E -TJUfr b #tH cF ftfc rT£1£J*£II 

£ H 3 [Z £ <t #>fr 0 Z tl b <D***»^^*>1*/!:**iHSTT0C I L I ZUMAB(7) 
iMtLX, H53/L28 (Htt H53-lgG1/IE?iJ#-^ : 5 7 , l_M L28-kappa/IE?iJ 
: 5 8) ri^If b*L&o H53/L28a)pr?#MIL-6Hr^^— /M»77Y-f 
* — s BaF/gp130[cJ:^^^>Stt, «Kj£U fcJ:l>\ V^XlcfcMtSIH^Hlfil 
£T0C I L I ZUMAB t itlx L tz (75;£ [i###"J#B?D 0 
[0112] 7?*=^*— £ai£Lfc*SJII££2f::jSLfco BaF/gp130lc <fc 

(IL-6$|jSS 30 ng/mL) $S"JS Lf=*SS* H 4 Lf= 0 H53/L28li, T0CIL 
I ZUMAB t J±$£ LXmfeT y^-^^f — £<|r1± Ltfcy, BaF/gp1 3001 00% Rl 

fist Lr»f»aasi±*^± Lx^&^ttfjjkzntzo 

[0113] 
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[*2] 





k a (1/Ms) 


k d (1/s) 


KD(M) 


TOCILIZUMAB 


4.9E+05 


2.0E-03 


4.0E-09 


H53/L28 


7.6E+05 


5.2E-04 


6.8E-10 



[0114] mmm^wommMm^Wiiz^^mmM^mmLtc^m. toc i l i zumabo 

mm&Jtm. 3T& y , H53/L28(Dfimj& 1*5^6. 5-6. IVfo y s H53/L28(£T0CI 
LIZUMABiJtKLT«SjS^2. 7i£TLfco RTlE^l«VH/VL(OSa8i*m 
j££GENETYX(GENETYX CORPORATION) [z J; VttW-Ltzt Z6> T0CILIZUMAB<7)I1 
It*m^(i9. 20T?35 y s H53/L28(DSI^Hm^[*4. 52Tf & y , H53/L28(£T0CI L 

[0115] mmM&i&T£i±tz&mfcfoti52/L2B<Dmwmm&wm-t&tzsbiz, tocili 

ZUMAB <h H53/L28(7) IE # V <7 X [C fc It <§> 3£ftl 1*11(7) £b&£ $ fr o tz „ TOC I L I ZUMAB 
& «fe 1/H53/L28 £ -7 ^ X (C57BL/6J. B*f ^-^X'J/\-) Id mg/kg^tf 
Mrt (IV) fc<fctfj&T (SC) fc*|Hia#LJfliaSifafiElt»*WflliLfco tocil 
IZUMABfc«fct;H53/L28(D»Jillrta#flfea)Jfil«+aiS«l»*ia 5 lc N &T®5-'& 
(Ds^m^M^^meiZTTiL, WinNonl in (Pharsight*±gD iz^ijm^H 
tzmMMM¥#l^=?*-*- (^'J77^ (CD s ¥3*JW(T1/2)) £g|3 
IC ^ L f= o H53/L280) If M JflL^I * #M M (T 1 /2) l*T0C I L I ZUMABtf) $J 1 
.3fSlc®fiU £ 'J 77>XA<ft1. 7f&i£TLf=o H53/L28(7)j£Tt§:#&(7)T1/ 
2liT0CILIZUMAB<7)&j2te[zM*U £ 'J 7^ >Xrf)*$j2. 1fSl&T Lfc Q ^<D«fc 

7 ict 5 y mmmz & y toc i l i zumabcdh £i£T £ -t± & - £ fc £ o t^i 

[0116] [^3] 





IV 


SC 




CL 


T1/2 


CL/F 


T1/2 




mL/h/kg 


day 


mL/h/kg 


day 


TOCILIZUMAB 


0.177 


18.5 


0.18 


14.7 


H53/L28 


0.102 


23.5 


0.086 


29.7 
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[0117] CHMIJ3] TOCILIZUMAB(7)^=(sJlt±^teT-r^^mfflF/f<7)|H]^ 

pr^arc^-r &T-cei i x e k-? a*. *ratt 'jx^^iit&gi 

MpJt(DIWI^ 

T0CILIZUMAB(Z)Rr^i*iB5lJlc#S-r-ST-cel lx t° I — :7°£TEPIT0PE (Meth 
ods. 2004 Dec ; 34 (4) : 468-75) ^fflUTfl?^ ^Tofco ffl)^S, L$lCDR2[z 
^< 0)HLA[c$g-a-r^T-cel lxt° h— >WH£-f<£> (ftftlStt U X£ A<*l^e 
5»J^#iS-r^) Zi:A^a(**tfco TEPIT0PE«ffilcfcl\TL8lCDR2(B 

[0118] 'J— ->^(7)^ms &T<D<fc5f-T0CILIZUMAB(OL$gCDR2 (E$IJ## : 

5 9) CDL51 (Kabat^>/*'J ><2\ Kabat EA et al. 1991. Sequences of 
Proteins of Immunological Interest. NIH) (DXbt->^^'J v>ts L5 

[0119] TOCILIZUMAB LgiCDR2 (1E$>J## : 5 9) 

T-cel lxt° h — ^^TOCILIZUMAB LIICDR2 (SE5>JS# : 60) 
[0120] CH»'J4] T0CILIZUMAB(DpT3E^I«7 — ^IB^J0>^t Mblc^ 

T0CILIZUMAB(7)nJ^IitIE?iJlzfclAT. HHFR1 (7)H27, H28, H29, H30fc«fet^ 
HilFR3(7)H71 (Kabat^>/< U Kabat EA et al . 1991. Sequences of 

Proteins of Immunological Interest. NIH) l* N t MbCDMffl^&l^TfcS-a- 
;£t££*ff#-f &/c#>lz? U— A7- ^IE5iJ-^T^XIE$iJjb^#LTl^<£ (Can 
cer Res. 1993 Feb 15:53(4) : 851-6) e ^#T£>^XIB*IJ[*$fe;lsJlti 'J X 
O&mish&WMttjiV ?&tzdb, T0CILIZUMAB<Z>$fegEJS14 , JX££«fc yiSTf 

[0121] ^(7)$Sm. T0CILIZUMAB(7)HflFR1 (S9JS# : 61) ^lilTCDt Mb HflFR 
1-A (IB51J#-§- : 6 2) IZfi^-t" & Z £ T5\ TOC I L I ZUMABCDHIIFR3 (IB 
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: 6 3) £JMT<7)fc h^fb HHFR3 (IB^JS^- : 64) ICM$Tt <§> - t V 

s S^tt, $S£r;Stt> *ffi;S14£*£T£l±^[cT0CILIZUMAB<7)±7U— A9- 

[0122] TOCILIZUMAB HMFR1 (BE*IJS# : 61) 

t Mb HIIFR1-A (mmm^ ■ 6 2) (Germline IMGT hVH_4_£*) 
TOCILIZUMAB H^FR3 (@E*iJ#-^- : 63) 

t Mb H$IFR3 (B9J«# : 6 4) (Mol. Immunol. 2007, 44(4) : 41 2-422 

[0123] CH»J5] TOCILIZUMAB^IL-euir^^-^cDpH^^S-a-lc^^^S!)^ 
fp] _t (7) * ^.mW Pjf (7) IrI £ 

T0CILIZUMAB(D3l&5llJ££fl±£l*&^&<D-o£ Lt, 1 #T-(DTOCILIZU 
MAB^«»<i(DIL-6U-b^— *«ftyilL1|g^ ■ * *P £ i± & <*: 3 fc»T-**a 
-r*^3b<#jt&*tfco T0CILIZUMABI*fllMIL-6Uir^^-lz$S^ N BIMIL 

> KV— A[clxy&£;h, s T0CILIZUMABIiJSMIL-6Hr^— fz*g^ 

tlXl^&o Ji^s 1 ^(DTOCILIZUMABIi 1 tfrT&U Lf* 2 #T<7) 

fllMIL-6Uir^^-lc ( HflfifclN Lf± 2 flfiT?) IS^U Y >^-f7-fXt 
s 7^ V V-At^jg* b^lSfc^ 1 fl^flDTOCILIZUMABIi 1 # 

[0124] T0CILIZUMAB(D*14*#T^(D^^i^}tLOO^14^#T-e<7)|g 

[£\ IH7lc^-r<!:fcy N pH«c#W*g^T0CILIZUMAB[ix> KV— Art-etaJlT? 
&<&BtS!IL-6U-fe-?*— A*&#IiU x> KV— Artiest" <S> FcRn 
^6 C£f::«fcoTlfiU£4M::Bl3C ittCIo fcpH$c# fi^fS^TOC 

I L I ZUMABIiSMM I L-6 U-tz — Ic^f -6 C t &pMV fo&tm?Ltz 0 

OCILIZUMAB^ife^cDIL-eUr^^— ^iyiLfS^ ■ * fP T? £ ht^ 7L 
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b*U Z\*ilz& LJT0CILIZUMAB<tJ;b$5 LTpHft#^$S^-TOCILIZUMABIi^SI] 

[0125] x> K V— Aft(7)i£t43M*Tlcfc UTTOCI LIZUMAB^I L-6 bir^-^bffl 
SE-r -S f= #> ic [* s H14^#T fc fc It £ * tt&ttT <!: £bl& L T **g iz ii 

mtffo&tztbs mV&mMOptiV&&pHl. 4lz^TI£T0CILIZUMAB<t|B]^lJM± 
l: I L-6 1/^ - ClS^t ^M/!) ? ifel) 0 x> K V— Art(0pHfi-*ftWfcpH5 
. 5~pH6. 0T?&<&££j&<*ft£;h/Cl*<6 (Nat Rev Mol Cell Biol. 2004 Feb; 
5(2) : 121-32. ) Z^frb, pH5. 5~pH6. OClfcl^T I L-6 U-tz :7°£ — IcH < 
-r€><fca[c3feS$tLy=pHflc#W«g-&T0CILIZUMABTffctilis ^> KV— Art© 

Utt^frT id as i vc i l-6 nz —fr b jgjst-r sm?iti* e # *> *> „ 

«Blfla*®<DpH-Cfe-5pH7. 4lcfc^TlilL-6U-tr^°^— Ic5i<$a-^L. i>KV 
— Art©pHT?&3pH5. 5~pH6. OlcfcUT I L-6 Hz :7°£ — icH < & J: a 

(::&m£*ifcpHte#MlB^TOCILIZUMABT?&ft[£. 1 fl^-ettM© I L-6 Uiz 

o 

[0126] T0CILIZUMAB<OIL-6Hz^^— ^a)3jg^[cpHfli??14*##-rSfc(i % pKa^6 
.0~6. 5#5£lc#i£U *14&f*T (pH7. 4) £»14*M*T (pH5. 5~pH6. 0) 
«!: 0) W T? ?° □ h ly(Dmmtmt)<mtf ^tXfy £T0C I L I ZUMAB<DW^ 

^[3^A-r^^£^#^b*L7t 0 TOCILIZUMAB^lE^^T^fr 
b cF ftfc pT&1£#© tXfy AfflRlf (DX O U — - > <f&mfa L „ 
* s T0C I L I ZUMAB(7)il*R $ ttfc rT£1H«E$1J J&< t X ^ v > Iz ^ > A leg £ 

X^'J — ->^li N pH7. 4lzfcUTIL-6U-tr:?£— lc$££-U pH5.5#l*Uip 
H5.8T?IL-6Uiz^* — frZ>ffim*&s fo£lMi, 77^-f<- 

[0127] ^©$Sm. T0CILIZUMAB©IL-6Hz^£ — ^<Z)$S^[CpH£fc#14 (pH7. 4T?*g 
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H||(7)FR1(7)^m-efe-g)^\ H27^tX^v>(7)IB^JI*Eur. J. Immuno 
I. 1992. 22: 1 71 9-1 728[z1E£*lt: <t & y s t h!B5"J : 6 5 

Jh-t±T^±t Mbf £-<!:rf>^I#£T?&<§>o 
[0128] t MbH|lFR1-B (@E*iJ#-§- : 65) 

[0129] Zti^(7)^m^li<^^^-t±7cpHte#^$S^T0CILIZUMAB(D^iJ<i: LT. H3pl/L 
73 (Hfl H3pl-lgG1/-IB^iJ#-§- : 6 6, Lfjg L73-kappa/IE*i]#-^- : 6 7) ft 
mf <=> *l& o H3p I /L73(DpH7. 4(z fc If & rTjSM I L-6 Uir —^(DT7 << -=h 
<<—s PH7. 4<tpH5. 8[zfc(t^lIMIL-6Uir^^— b(7)fl¥If BaF/gp130 

yi-7777AI:fclt^, ggftSbftg £TOC I L I ZUMAB t ttm. L 7r (7a & fi 

[0130] pH7. 4 1 z It 3 W jS M I L-6 U -te ?° £ — ^ CD T ~J 4 - =r 4 — £ )M m L IS JR £ 
i4l:^Lfco BaF/gp130lCcfc^,±^;St4 ( I L-6*§;jlJ£30 ng/mL) ^;fl"J^Lfc 
JBS*Bl9lc*Lfco H3pl/L73l£, TOC I L I ZUMAB <h Jzbls LTI5li:|5]l|CQpH7. 4 
[cfclf I L-6 Hz 37° £ -a©77 -f -f — fc<J:tfBaF/gp130(DS14£ 

[0131] [£4] 





k a (1/Ms) 


k d (1/s) 


KD(M) 


TOCILIZUMAB 


5.1E+05 


1 .OE-03 


2.1E-09 


H3pl/L73 


5.4E+05 


7.4E-04 


1 .4E-09 



[0132] TOCILIZUMABfc£tfH3pl/L730)pH7. 4<tpH5. 8C:£> It-SAIMI L-6 U-tz — ^ 
»KiSft*a!SLf=IS3ll«'«5lc^Lfco H3pl/L73li. pH5. 8(cfclt^>MJg 
Jg^JS < # y „ TOC I L I ZUMAB <h £b& L TBI I L-6 Hz — £> <D#J5tj£j£<Z> 

[0133] 
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[^5] 





pH7.4 


pH5.8 


kd(pH5.8)/k d ( pH 7 .4) 




k d (1/s) 


k d (1/s) 




TOCILIZUMAB 


2.5E-04 


2.5E-04 


1.00 


H3pl/L73 


2.6E-04 


6.7E-04 


2.59 



[0134] T0CILIZUMAB*>*t;H3pl/L73$*-<7-r-tf;Kcl mg/kg^ffMl^fcmiUfS-^ 
L JfiL& * Jift^M Ltzo TOC I L I ZUMABfc £ tfH3p I /L73(7)ff Mfl &5-'&<D 

mn^mmmw^m ^ oic^Ltc 0 ^^m, H3p i /L73 [*toc i l i zumab <t 

L T ± — 0 -f if Mz ft l^T [=m#lHlJISft<%« L 7c o 
[0135] T0CILIZUMABfcJ:tfH3pl/L73£fc h I L-6 Hz — h 7 >X vx - y £ -7 O 
X (hi L-6R tg^X. Proc Natl Acad Sci USA. 1995 May 23:92(11) : 486 

2-6) (C25 mg/kg^»JKrtfzJ|i|Hl«#LJfil«+aS*»*WffiLfco T0CILIZU 
MABfc^rjH3pl/L73(»|fMrt^^OiflL^^;SJS*i^$[ll 1 llc^Lfc ^"(7) 
H3pl/L73l£T0CILIZUMAB<hJ±$$LT t h I L-6 U-tz — h 7 >X vx ~ 

y £ -7 r> x 1 c n 1 * r * H 1 c Utti n fig S L 7c o 

[0136] pH{£#to$Si^T0CILIZUMAB^&£H3pl/L73[£, * ~ <P -f-tfJUfc t h I L-6 
U-tz?°£— h7>Xvi - v<7 T^XlCfclvTTOCILIZUMAB<!:J:b^LT^i!l 
Sl^tS(c3fe#L7=^i:^e>s pH7. 4^fiilSf=IS^ U pH5. 8^fiilSA^»JSt 

-r^ttH*##-r*^tfc«fcys i^^ttaa)iL-6u-b^— rz«* ■ * 

fp-Ti>C<!r^pr^^&^<!:#^.t)*Lfr 0 *7r s I L-6 U-fz -^(D^CiHSp 
l/L73£ y £ * klc&^pHte?m£tt#-r £ - t izmtiiWimtf £ iz&Wir & 

[0137] CHMJ6] T0CILIZUMAB(D^#i£#<OKig<b 

TOG I LI ZUMAB(DHtiC^im(D^^- □ v x _ f -r — (7M&M 

s>>$£tt0>£4i> fc£t>\ c*ttia)2T5yifta)^ , j >>> , JZ»ffiJj(»X.m 

Jc«fcSC5feaaB*;U7H^ri/;u3ta)T5 R<b^$K^£*lTl^<§> (Anal Biochem. 20 
07 Jan 1 ; 360(1 ): 75-83. ) „ TOCILIZUMABlzfcl^T -tC^jS^litSSlEJlJ 
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(D^-t-p ynf^- tfi5.M£tlX^&^ttfW.£ L^ 0 £ o T p°p £ L 

[01 38] C^iiT —&i&M £ i± £ - t £ g fi^j icC^iST 5 

/s^pi?x-T^-^[I]Mr^-<t^f^i?fe^-«i:^ai^^7io TOCILIZ 
UMAB S C*«(» U v^^tlTOCILIZUMAB (TOCILIZUMABAK, HM WT-lgG1AK/ 
IE*iJ#-^ : 6 8, im WT-kappa/IB^JS-^- : 5 4) s f$&TSs GMimO ] J v> 
fccfctf^'J v^^MTOCILIZUMAB (TOCILIZUMABAGK, HM WT-lgG1 AGK/IE*iJ 
: 69, L|| WT-kappa/IE?iJ#-§- : 54) (7)^TP vx— T-r— (Dlfliffi 
^B'f 3*->X&£ P "7 h#^:7-f — (=«fc yUKSLfeo *>=7J±t LTUtProPac 
WCX-10, 4x250 mm (Dionex) £l$fflL. ^l)tlA[i25 mmol/L MES/NaOH, pH 
6. U ^KfflB[±25 mmol/L MES/NaOH, 250 mmol/L NaCI, pH 6. 1 £&JB U & 

-T4—&fett*If&T*i!>&ZttfM.m2titzo t htaft:3e#fl«lgG1s lgG2 
. lgG4lca3l*T. C^iiffiE^JIilvrtifcEU-^/S'J (Sequences of prote 
ins of immunological interest, NIH Publication No. 91-3242 447 
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fcC*75/i(D^f Pvx-f -f-^ i&M. £ i± h Jjfe It I gG2fe1$mi& 1 1 gG4 

•m^am, &&iMt^fo^(D&^mzt,mm^mT*&&t^7Lt>*itz 0 

[0139] TQC I L I ZUMAB(D I eG27 -f V £ •< 7>°(7) ;i Z> << t£M± ^ □ v x _ f -r 

TOC I L I ZUMABtf) T -f V* -T ^ttlgGl^fc*^ TOCILIZUMABIiif 5fPtn:<*T?& 

»*L< ^^pj^tt^#^.b^-g>c For U-tz^°£ — ^(7)^ £1£T 7i 

Ltli, lgGtfcte<7)7-f V*>T :7£lgG1fr t>lgG2&&lM±lgG4lc&7L<S^ 
;i^#x.b^i (Ann Hematol. 1998 Jun;76(6) : 231 -48. ) „ For U-tz:/£ — I 
^^JSct^lili®!^^ b I* I gG4£ U I* I gG2^M* L %*. fcti 
(Nat Biotechnol. 2007 Dec ; 25(1 2) : 1369-72) 0 — #Cf*£l^q D q <t L 

■r-§>/vTPi?i— T-r— A^#>T#I^C<!:j!)^^£*lTI^<& (J Biol Chem. 
2008 Jun 6:283(23) : 16206-1 5. ) 0 Z*Llz£*-r •§> g m^K/m^^KO)^^ 
□ yi-f -f -(DS^P^^f f# LooElfi <t LT7tS(-Mitf ^ C t It 

[01 40] I gG27-T V £ -f ^<7)^T □ V x " t- -T -5 - t £ S MC:#®ft£ 

fr*«fftLfcS|gm, lgG2^HJgcIE*iJ<7)5*>. HfI(7)CH1 K^-f >[z#^-r^)E 

u^->/<y >^i3i#@(7)vx^>r ^tmrnBOTj^—^^tti^eti-n u > 

t'JvXcilL, £ blcHtlcDupper hingelz#£^&EU^->/< l J >?'219# 
gcDvXTO^-tz'J >lcg&LfcSft^*-efc<&WT-SKSC (IE$lJ#-5§ : 70 
) l:J;ot, SStt^ftT ^ t § : <t ^ < p v x _ f ^ - ^ilt t ^ 

CtttamZtltzo T0CILIZUMAB-lgG1 (HfiB WT-lgG1/lH5IJS# : 5 3, LSI 
WT-kappa/IB5"J#-§- : 54) , TOC I L I ZUMAB- 1 gG2 (H|I WT-lgG2/IE*i]#-^ : 
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7 1 ,Lt WT-kappa/IE£iJ#-^- : 5 4) N &<fct>\ TOCI LI ZUMAB-SKSC (HM W 
T-SKSC/IB5iJ#-^- : 7 0, im WT-kappa/IB5iJ#-^- : 54) £HgiU 

□ i? x -r — fc<fc ^SttOM^tT ofco ^fPvi-f^ — (Dmmit 
Rg-<;i->X&£ pt h<f=774—lz& U^ffiLfco *^A<!: LTProPac WCX- 
10 (Dionex) A <!: LT20 mM Sodium Acetate, pH5. 0. ^ttf-l 

B<tLT20 mM Sodium Acetate, 1 M NaCI, pH5. 0£j$fflL, 3BtfJ&3fEmfccfc 
0^7Vi> h£ffl^THj5&L7c 0 fc* □ "7 h^^^^r-lc^-g, 

(DSC) (VP-DSC, MicrocalttS) lz£ ^iMft^;^ (Tmft) ©SffiCJ: 
yUlLfco 20 mM sodium acetate, 150 mM NaCI, pH6. OfzfcltSDSCliJ^S 

[0141] T0CILIZUMAB-lgG1<!:J;b^LTT0CILIZUMAB-lgG2l*^L<^TP 
v x - t- <f — 7^ig*-f § fit, T0C I L I ZUMAB-SKSC I z f h ^ tlz£. ot^T □ v 
x-T-f— fi^tS(=i£^T?f?*Ct^m*J»lfeo T0CILIZUMAB-lgG1 
<t £b&£ LTT0CI LI ZUMAB- 1 gG2l£DSClz It 3 Fab R> -f >(7)3&^te tf — $ [z 
I^T^t- □ J&^lz «fc & <t #x. kft&^ttO^lV -f £3b*>Tm0M&l^> a ;u 
1°— O (Fab*) 0>Jifc#j&<K«>P>;h,<6j&^ TOCI LIZUMAB-SKSClzf - <b lz 
£ o T^t 1 □ J?£#[z £ £ b*L£Tmfit<7M&^ > a tf — £ |*M5fe L 

N T0C I L I ZUMAB- 1 gG1 t^TOC I L I ZUMAB- 1 gG2(DFab -< ><t ^<Z>$j94°C<7) 
Tmfif ^^Lfc^i:^b, T0C I L I ZUMAB-SKSCIiit I * £ S 14 £ * L T I * <§> Z. t tf 

[0142] joc\uiuMB<Dmtomm*fa±*&*&i?iaf®&&&mmo>m\i? 

±7&0)tl8y)* TOCI L I ZUMABO) T^T V* IgGlfr b, &£im<D~>T 

p^i-f-f-JIIL, Fcr Hz^-^a)^tt^{SI^t, iSi^S 

£i&M-f set TD^t g-c &&z.tti<M.&z titztiK m^ammizm l t * toc i l 

IZUMAB(Z)7-f V£-T lgG1 £ y *ffij|X7=^iS«T?&.& Zt^l* L 
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[0143] IgGlT-f V* -f ^(D^«fS«<Dtaft«i: y t»ffi;lxfcJfiL&*¥ffiJW£*rf -6^ 

#^i«*aaj-rfc«)fc, BL^sestt**LigG27-r v^-r^a>3t«ffl«<Dta 

ft (z H f <§> ± i£0> ^ T □ ?/ x — t- — jWS J* £ titz TOC I L I ZUMAB-SKSClc *f L 
t s ^Iilg£ft±£i±&C<!:£gittlc^m@FJT£A^ U— ^^^LfcttJR 
s WT-SKSC[z^LT, EU^->/^'J >^137#g(7)^;U^ 5 >^£^U V>[C138 

- >£?";u£ s >[z s 4l9#y;u* 5 >£<?/u$ 5 vitCigj&U zjKIcJjotL 

T H0C^3m ^fPvi-f^-^ £ 7c it) I Z446S g 0) ^ 1 J > > £ 

447#g(DU v>£^tI£l±fcWT-M58 (IE$lJ## : 7 2 (7 5/i£IB?iJ) ) * 
MtiJL/co £e>lc s lgG1 C^fLt, 434#g(DTX/^^>^T7-> 

[Cg^L7cWT-M44 (BB5>JS# : 7 3 (7 5/I£lB*iJ) ) £fFSLfco £»=>[CM 
44IZ *f L T HilC^iffiO) □ vi-f -T — &i&m? &tztb [z446# g (D 9 'J > 
> <fc 447# g <D 'J v>$^M^-t±/cWT-M83 (MB5>J#-§- : 7 4 (75/81 
W> ) MLfco Sfc, WT-M58l::*tLT\ 434#g(7)TX/^^>^T^- 
>[cS&L7cWT-M73 (E$IJ## : 7 5 (7 5 / ) £fESL7c 0 

TOCI LIZUMAB-M44 (HfS WT-M44/IB*iJ#-§- : 7 3, LSI WT-kappa/iE5lJ## 
: 5 4) s TOC I L I ZUMAB-M58 (Hfl WT-M58/SE5IJS# : 7 2. Lfl WT-kappa/ 
E5IJS# : 5 4) £ tfTOC I L I ZUMAB-M73 (Hfl WT-M73/IB5iJ#^ : 75, L 
SI WT-kappa/IB^iJS-^- : 5 4) $1IL, t h-FcRivv (7)7:7 — T «< — &<fc 

z>*t hFcRn h7>xi?i_ ^^^o^iz^^m^mmomm^n^tz (7j>* 

[0144] TOCILIZUMAB-lgGK T0CILIZUMAB-M44, T0CILIZUMAB-M58fc<fctfT0CILIZUMAB 
-M73(7)t hFcRn^(7)^14<7)M^Biacore[cd; yfiofcttJIls ^6 1^^" <t 
y , T0CILIZUMAB-M44, T0CILIZUMAB-M58fc«fct^T0CILIZUMAB-M73(Z)|g^tt[i 
T0CILIZUMAB-lgG1 «fc y t>*:tl?tl1fa2. 7j£ N 4fSfccfcU^3. 8fSgJM*iT 

[0145] 
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[316] 

KD( U MT 

TOCILIZUMAB-IgG1 1 .62 

TOCILIZUMAB-M44 0.59 

TOCILIZUMAB-M58 1.17 

TOCILIZUMAB-M73 0.42 

[0146] TOCILIZUMAB-lgGU T0CILIZUMAB-M44. T0CILIZUMAB-M58ftJ:l/T0CILIZUMAB 
-M73(7) t h FcRn h 7 > X v i = y >7 ^ X [Z ft It & LI (7) Iffiffi £ ft o tz 

5[Z^L/co HII 5lc^-f <tft U . T0CILIZUMAB-M44, TOCILIZUMA 
B-M58 ft J: tnOCI LI ZUMAB-M73 [£ L t TOC I L I ZUMAB- 1 gG 1 1 J±$$ L T Wi 

^mtnmLtzo ^^'e^T0CILIZUMAB-M73[zKLT[i. TOC I L I ZUMAB- 1 gG1 1 

itmLT28B'&o!tiLm*mmmw6i%?kWLxi^tz^tfrh>s t Heftier 
4, m73<ds«hb« £*rt & sttt i± i gG 1 (D m & m? & m* t itm. l x *m 

[0147] CHWIJ7] PK/PD^#L7i^^:t h^blL-6Uir^^— tjt^(7)fFM 

-tlEU WiJ XSi fdti £ ^fcTOC I L I ZUMABtf) bJ m¥M ft £ tf3i ^HH&tf) ^M£*S 
im<^fri±7iT0CILIZUMAB&^*£fEMU #flX<7 'J HJfc L/c 
fcSH, ^£fc MblL-6Ui?^£— LT. Fv3-M73 (Hff VH4-M73/IE?iJ 

: 2 5. Lfl VL1-kappa/IB^iJ#-§- : 28) , Fv4-M73 (Hit VH3-M73/IB 
*"J#-§- : 2 6, Lii VL3-kappa/IE?iJ#-^- : 29) , Fv5-M83 (Um. VH5-M83/ 
IE*iJ#-S§- : 2 7. L$I VL5-kappa/IB5>J#-^- : 30) ^UtiJ L7i 0 

[0148] fFg|L7iFv3-M73. Fv4-M73. ft£l/Fv5-M83(7)IL-6U-tz^°£— • ^<DTZ> << — 
■x -< — $-T0C I L I ZUMAB <!: iblx L tz (7a}£[*###iJ#HS) „ b(7)^(7)pH7. 
41c ft It ^>^I;§M IL-6U-tr^ — ^<D T 7 4 -=r f — ^ ;1'J ^ L tzffim £S 7 [c 
^L7io BaF/gp130<D*fQ;St4£T0CILIZUMABft<J;t>'=i > hP— Jl (# 

#^J(7)^^P(7)allfPttSlL-6Ui?^^— tafr. US 2007/0280945 lz ft lt&VQ8F 
11-21 hlgGD tit&Ltz (75;£ [*##0iJ#RS) 0 f><7)titf*<DBaF/gp130 
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izk&ttmS^&WmLtzmm&mi 6 < I L-6ilt;SJS300 ng/mL : TOCILIZUMA 
B. =i>hP— Fv5-M83) fcJctXl^l 1 7 (IL-6$t;US30 ng/mL : TOCI LI ZUM 
AB N Fv3-M73, Fv4-M73) [Z^Lfr 0 B. 7 [C^f 1 1S l ) > Fv3-M73, Fv4-M73f£ 
, T0CILIZUMAB£Jt&LT2~3fggj£&^7 7^= J 5 L -r— Fv5-M83I£T 
OC I L I ZUMAB <!: ib&c L X 1 OOfSS j£3£ l n 7 7^ - ^ -f — £ ^ L ( Fv5-M83 V it 
77<f-f^- 0>a!SA < ffl«l - efcofcf=«>HS«fH«*lgG1fcLfcFv5-lgG1 
(Hfl VH5-lgG1/SE$lJ## : 7 6. Lfl VL5-kappa/IE5iJ#-^ : 3 O) 

l^£#*.£>*l<&) o HII 7[C^-r<bfcyFv3-M73, Fv4-M73[£ N TOCILIZ 

UMABtJt^LT^3Sl^14*^L. HI 1 6 icjjrf <!: fc y Fv5-M83I£T0CILIZU 
MAB<tJ£&LT50%|EMj££: LT100fS&±(D®#>T3£l^14£*r U MO 

N ^w(Dmm.m±m i l-6 u-t? —m*x & <g> =i > h □ — ;u t l t 1 50 

[0149] [£7] 



k a (1/Ms) k d (1/s) KD(M) 



TOCILIZUMAB 4.0E+05 1.1E-03 2.7E-09 

Fv3-M73 8.5E+05 8.7E-04 1.0E-09 

Fv4-M73 7.5E+05 1.0E-03 1.4E-09 

Fv5-M83 1.1E+06 2.8E-Q5 2.5E-1 1 

[0150] TOCILIZUMAB, Fv3-M73, Fv4-M73<£>pH7. 4<!:pH5. 8[C*JIf<g>J^M I L-6 

u-t z>°$ —fr z>oMffimm.&mm Ltzm^&m siz^Ltz (jjmitm^wm 

M) o Fv3-M73fc«fctfFv4-M73li s TOCI LI ZUMAB<t Lb$$ Ltll I L-6 \sM 7°$ — 

^^FHfc 0 H»iJ5[Cfclt^)H3pl/L73<!:J:b$5LT, *tSf=»»iSJSa)pH«# 
14j&<Ir]± Ltl^^t^b, Fv3-M73 1 Fv4-M73(D^^ttll(iH3p I /L73 1 Lb$$ 

[0151] 
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[«8] 





pH7.4 


pH5.8 


kd(pH5.8)/k d (p H7 .4) 




k d (1/s) 


k d (1/s) 




TOCILIZUMAB 


2.5E-04 


2.5E-04 


1.00 


Fv3-M73 


4.9E-04 


5.3E-03 


10.88 


Fv4-M73 


5.1E-04 


5.1E-03 


10.06 



[0152] TOCILIZUMAB, =i>hP — ;K Fv3-M73. Fv4-M73. <fctfFv5-M83<D**j£ 

*^n#^*ao)^fcj: yum^mm^sijic^ ysngL*=«j|is tocilizumab 

<£>*«,£ (4$*j9. 3. =i> hP— ;K4^8. 4-8. 5. Fv3-M73(4$*j5. 7-5. 8. Fv4-M 
73(4^5. 6-5. 7. Fv5-M83l45. 4-5. U > L^^KDt/tfrtTOCILIZUIIABfe 
£tf=i> hP— ;U£it«LT«jS*<*«lc*STLfco *7i, "5T^IH£VH/VL 
<Z)SSi**^*GENETYX(GENETYX CORPORATION) y ffi-ff Lfct C 6, TOCIL 
IZUMAB<7)IIfiHmj£(49. 20. =i > h P— ;U47. 79, Fv3-M73l45. 49. Fv4-M73 
(45.01. Fv5-M83li4.27t?&y s U?^h<Dffi(**TOCILIZUMABfc<J:tf 3 > h P 
— ;Utik«LT**^i3&^ffifCfiTLfco Hl^J2lCife^tl|lj|(DtT[C 
<fc U lili^it Set tfTjkZtlTl^&ZL tfrh)s Fv3-M73. Fv4-M73. 
fc«fet/Fv5-M83f±T0CILIZUMABfc«fct^=i > h P — J±$$ L T ^ ft fil ft _h 

[0153] TOCILIZUMAB. Fv3-M73. Fv4-M73. Fv5-M83(Z) RTMJ*E5lJfCffttf 

ST-cellxbfl — ? o £TEPIT0PE (Methods. 2004 Dec; 34(4) : 468-75) 
TmfT&ft^tzo *<D&m. 3l»i]3(:::^L/c<!:&y. T0CILIZUMAB(4£<(7) 
E^J^HLAfcfg^-T §T-ce 1 1 x tf I — -JtfftfcT&t =?ffl£tltztf. Fv3-M73 
. Fv4-M73. fccfctfFv5-M83l±T-cel Ixtf | — zflzffi'£-?& t=f>m$*ltzWim 
tf*mizM'PLtz 0 mtz, Fv3-M73. Fv4-M73. l>Tv5-M83(4? U— A7- 
^(cv^7XiB5»j7b^#i±-r^t hlb^^TU^. Z^Lt,0)C<!:^b, Fv3-M 

73. Fv4-M73. fccfctfFv5-M83f*T0CI LI ZUMAB£ J:t$$ LXXmi^-&&^± 'J 

[0154] CH»J8] MblL-6Hz:?$ — mtetf)ti-;uPK/PDt£i£ 
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TOCILIZUMAB, =i>hP— ;U, Fv3-M73 N Fv4-M73 N £ & UFv5-M83 £ ± — 5 

o TOCI LI ZUMAB, Fv3-M73, Fv4-M73, fc«fc t>Tv5-M83CDi$Mrtt&-^ 
t£(Dlfo^;j|Jt1f 1 SlC^L/co ^<£>$SIH. Fv3-M73 N Fv4-M73, fc£ 

t>Tv5-M83 [£ L \-f ii t TOC I L I ZUMABfc <fc Z>* =i > h □ — J\stit$lLXt)-<?-f+f 
Mzfcl\XXmizmy>lW}mtf?kWLtz 0 UfrXt>, Fv3-M73<!:Fv4-M73<7)|j|!$) 
MS (£T0C I L I ZUMAB t \tm L T izftW L fc „ 

[0155] t>-<?4^j\,mm\i-6^y°^—t)<^omm^u^nx^^^a)m^m 

m-?&tzSblz s B g b 1 8 B S (T0CILIZUMABIcHLT[*3BS^t)1 

0Bg)*T?*-^-rif;HL-6 5jug/kg$|gW«P[ciSBmTS#Ls 24B#M& 
(D#ffltt<DCRP»j££»|j£Lf:: (*£(±##«#IIB) o #^«S-^B#(7)CRP;1 

+pj\,nimM. i l-6 hz —mm&mm u ims^s!© rt»£! i l-6 u 

[0156] Fv3-M73, Fv4-M73, fc£t/Fv5-M83l*l^;fttT0CILIZUMABfc Jc^Oa 
mattta I L-6 Hz 7?° ^ — $a{*T? & =i > h □ — ;U <b J±$$ LX±> -<P -( +fMM 

„ Fv3-M73, Fv4-M73. fc<fctfFv5H(83[il^;h.*T0CILIZUMABfc cfctX=i > h □ 

—jit ttm Lxi3-<?^ if )\, *imm i l-6 u-tz — £ & y wrc* a l , 

$m^m<Dt> -<P ifJlsWMM I L-6 Hz :7°£ — 0>tttt]£ ftgfflJIPPffl L7c 0 c 

^Lcfc y mm \ l-6 u-tz t? o $ —ti&ifvsmm \ l-6 hz —ottmftm^zm 

Ltli, Fv3-M73 N Fv4-M73, fc<fe t^Fv5-M83(il^^lt,T0CI LI ZUMAB fc<fctf=i 
> hn— y ^S+tTl^Cir^aj^tLfco &fr-etFv3-M73<!:Fv4-M73 
<7)^?Q(7)m%ttl£*itoTll;ftTU7io — ?Js Fv5-M83(7)l5 5^Fv3-M73£Fv4-M 
73 J: y CRPfccfctflMS^M* -f if ;UrT»S I L-6 Hz < ffllfrj LT 

l^-g> d t b, Fv5-M83[±HS! I L-6 Hz — J; WiSS! I L-6 Hz — £ 
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□ — y ^gfi^lcif sfPLTL^t#7t.P>*lfco Ctl(*Fv5-M83^=i > FP — 
y &IL-6Hz^$— ^OT?4— Tf — J&<3£< > BaF/gp130C:fcI* 
-5 ±*!lS14j&<3fi ^ ^ t A<* — ^ -»f ;u© i n v i vole fc i *T SB* * JRl? ft 

[0157] ZtifcflJZ^fcs TOCILIZUMABfc«fctf=i > hn— JUtttfttLX, Fv3-M73 
«t Fv4-M73J4tS I L-6 Hz — LTfEffl<mt$rct£^ItoTlIftTfc 

y, a#iiSfc«fct;a#***ffitia»"r<6^i:A<Rrfii^fcy, *fcs fv5-m 

f^ffl0)l*l»14r=t.«*LT^*CiA<H.ai**l/=o £oTFv3-M73, Fv4-M73 N 
fc«fctfFv5-M83telL-67 , >* =T— ^ h <t LT(7)IM^p D p<!r LTtffltfe^ttx. 

[0158] CH»'J9] 

Monocyte chemoattractant protein (MCP)-Ki, ■ T$fflBS ■ NK$fflJj£ ■ ba 
sophi lOJlffl^jSiPEllzK-^-r^-t^PbJKTU^o MCP-114. RA&#<DftJD(IB 
m • ffife*T*m§£mLX^&^tfim&£*iTteV (J Clin Invest. 1992 S 
ep;90(3) :772-9) „ RA(7)?piS[C||-^ LTl^ £3*7L £>;ftTl^& (InflammAII 
ergy Drug Targets. 2008 Mar ; 7(1) : 53-66. ) „ 

[0159] mtz, VEGFIiSi^^lfal^HT^&y, RAM#<7)?f P Z> t — 

v ■ «Mf3F*W ■ ffimmfo^frZ>m±£*i&^ti)<%aZ>*iTl^& (J Rheumat 
ol. 1995 Sep; 22(9) : 1624-30. ) „ £fr. RAit#lfiUt*CDVEGF \y^)\^t ^HJS 
Ktt^radiographic progress i on^t@K L (Arthritis Rheum. 2003 Jun;48( 
6): 1521-9. „ Arthritis Rheum. 2001 Sep ; 44 (9) : 2055-64. ) N RA&%£tSIL- 
6Rfcif*T0CI LIZUMABT?^"T -5 Ztlz&V^ ifa>t^(7)VEGF L/^;^fiTt* - 
tfrbs VEGFlRA0mMlzmmU&m&&'2T^&t%Z-ibtlT^& (Mod R 
heumatol. 2009; 19(1) : 12-9. „ Mediators Inflamm. 2008; 2008: 129873) „ 

[0160] fZt, T0C I L I ZUMABfc J= t^Fv4-M73fd:s I L-6RS 1 L-6*iJ38fcfc «fc t h RAM 

m m^mmmmfr e> <dmcp-i as & uvegfm^ $ miaj v 2 & ^ o & £ utcdJj 
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t h RAit (T0Y0B0) $-5% FCS-gW I MDM±ntfel-T96 well pla 
te(c2x10V0. 05 mL/wel l[CTJS=SL> C0 2 -<>Jpzl'<— £ — (37°C, 5%C0 2 ) * 
-e90#|$gL7io Mfi#lRL7c;lJt(DT0CILIZUMABSt;Fv4-M73^0. 05 mL;^P 
L, WAMmmz-5imW.\L-6ls-te?°$- (SR344 : ###"J0>^[c^orPM 
) $0.05 mL;^PLT^lc30^ffSL, ^lZlL-6 (T0RAY) $0.05 mimuLtz 
C5]mm\L-6ls-te?°$—Z.XS\L-6(Dmmmi& : &50 ng/mL) o 2Hi$«L t%m 
_t;t£[I]i|RU i$«±;t*<7>MCP-1&£l/VEGF;lJt£ELISA kit (Biosource 
fccfct/Pierce Biotechnology) £fflUT;IiJ£ Lfc D ££^£HI2 1 tm2 2[z 
7*-fo T0CILIZUMAB&1/FV4-M73I3:, nJ;gM I L-6 U-tz :7°£ — RXS\ L-6^iJ;^tfc 

[0161] ^tit>(D^tfrh. Fv4-M73I£ N fctl L-6 Ui? — tpmKfat Lt#ffl (IL 
-6 U-tr — U1M I L-6 Utr 2"* — JcOT^M I L-6 U-tr -(Dv 

(7)m%tt^T0CILIZUMAB<!:J:b$5LTMfeTffi^Tfey , T0CILI 

£t>[cFv4-M73f*, t hRAS#a*7&JUHllfla^P>(7)MCP-1fcJ:i;VEGFiS±$Wl 

ftj-f £ - <t ^ Fv4-M73liRAlcStor*fflJ{p^|gT?&S - i:^**ifc. 
[0162] [##01] 

fitlST»fc-6t hlL-6L/-tr^— (Dffl^^RTJSMt h IL-6U-tr?°£ — l±J*l 
Ttf^ddHSLfco J. Biochem. 108, 673-676 (1990) T?S^£*lTl^3N5fc 
3Sf JJ 1 m g ^ e>344# 1075/ StIE?"Jfr b ft * rTjSM t h I L-6 Hz - ( 
Yamasaki Science 1988 ; 241 : 825-828 (GenBank # X12830)) (7)CH0$ffliS 

S«3gSM*£ft§*Lfc:o SR344^CH0«fflflS^P>»P)*Lf=««_h/*S^P)s Blue 
Sepharose 6 FF^^A^ h^^^-f— s SR344[C;ft-r ^mtfCtt^llS L 
fcA^ACdcST^-f-f-f £ P-7 hy77-f- y;U3jfi*7A£ P-7 h 
<f=7 7<f— C03O(D^^A^ h^^-T— [Cci; y s WiSIt ML-6U-tz?° 
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[0163] mfr&tL-flMmjj-v^+fj^iL-eis-tez?*— (cil-6R) (pmm 

^M^>KTL^i)T*^f^f;^IL-6U-tr7' 0 '$^— it^TIB^J (Birney et al, Ens 
embl 2006, Nucleic Acids Res. 2006 Jan 1 ; 34 (Database issue) : D556-61. ) 

mV&mM^OZ—^ffiAL, ^*i&m^XCH0mi$mM& (cyno. sll_-6Rj^£C 
H0$ffliS) ZftMLtzo cyno. slL-6RS£CH0«<7)iS»;l££HisTrap;>D ^ A (GE 
^yUX^rT/^V ?M^--<x>X) Trffigi^ Amicon Ultra-15 Ultracel-10k (M 
illipore) £fflUT;S^L, Superdex200pg16/60^f;U^>M^ =y A (GE'MUX 

(jmt> cil-6R) ommm&t Ltz Q 

[0164] ^^x±-^^^; U |L-6(clL-6)(7)ilM 

-^^+f;HL-6[ililT(DJ:ai3iI|SLfco SWISSPR0T Accession No. P793 
41lz^$t^^,TLN^2127 5y It^=i- Kf £i£SlE?iJ£fEJ&U PifLKM 

ZftMLtz (cyno. IL-6jt£CH0«) 0 cyno. IL-6j^£CH0$fflfl£(Dinii;i£$-SP- 
Sepharose/FF^A (GE'MUX ^rT/W ThlM x>x) Amicon Ul 

tra-15 Ultracel-5k (Mi I I ipore) £fflUT;Ift§L, Superdex75pg26/60>f;U 
6i^*^A (GE^;U7s>b-T/<-r7|- H ±-l'x>x) £>lcffi«£m\ Amicon 
Ultra-15 U I trace I -5k (Millipore) £AHm:;M§U 7J — ^+P;UL-6 (JM 
T, clL-6) a)ft$tftMq D p <!: Ltz 0 
[0165] ^BaMlaj^a I L-6 U-tz :7°3 — tir.<t(P^§g 

^$P(DiSfi?Pt4fctlL-6U-b^^-trCf*<!: LT. US 2007/0280945 AKcfSK 

£*ixi^&mmmmK\L-6i'-tz?$— ts^-efe^vosFi 1-21 higGi (us 2007/ 

0280945 A1 , H$S7 5 ^ ^IB^iJ : IE*iJ#-^ : 7 7, LlTS/ itlE^iJ : 

§: 78) zmmz-eztztb, mnm^m^mm^^—^mmLtzo ts 
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ttRTftfMlfcOl^Tf** -gm* l )^DM&mft'£t>-&tzPCR}t; (assembly PCR 
) iz&VftmL. fc1%mmz'D^Xl£\gGl&mmLtz 0 Assembly PCR^lcfc 

#§ije ■ mm&n^tzo mm. ■ mmizmmm i c:f5tiiL7i^}£-em\ 

[0166] TOCILIZUMAB(P^mte(PfEM ■ 36BP. ■ Hi 

T0CILIZUMAB(7)^^{*[*QuikChange Site-Directed Mutagenesis Kit (Stra 
tagene) ^L^Ts }%m%WWtm(DJj}£-T:mmfa$:ftm L s f#b*L7c:?°^ 

^^P(D^;£-T:^^L/co mWmm^XTO^^m^X^^tzo t 
W^Siiffl^fi*HEK293Htt (Invitrogen) $10 % Fetal Bovine Serum (Invitro 

gen) £^frDMEMi£±k(lnvitrogen)^Sig;fjU 5-6 x \QHUMV.(DW\^.^lS.XW. 
ffflfflf^7Vi cm, CORNING) (D^V <y vzl-MO ml_-f-30§# 

^^•C0 2 ^ >Jfzl^<— £ — (37°C. 5% C0 2 ) l*ITr-^±«Lfcttlc s ±S±t!l£ 
P£3II&£U CH0-S-SFM- 1 I (Invitrogen) 9 ml_£^}jn L/c 0 H^Lfr 

K^l ipofectiomilcj: y$ffliS^»AL/co bti/ciSft-Uit^IIUX 
Lfc^ jS'O^H ($<)2000 g. 5#(yk ^2m) Lt«^^SL, ££>[c0. 22 
umy^JlsZ— MILLEX(R)-GV (Mill ipore) £ii LT;JiS LTi«± 
o ^#btlfri^tt-t/WA x br Protein A Sepharose™ Fast Flow (Amersham Biosc 
iences) Zmi^T mMmtetUOJj&vmt&Mm L7io HMtfL{*;tJtte> # 
^Jtlt^ffl^T280 nm-ecDP^Jt^Jl'I^L/co ^Htzifefr <=>PACE;£lCcfc 
Vntti£fttzW.m$M&m^xm*mm&niiiLtz (Protein Science 1995 
; 4 : 2411-2423) „ 
[0167] b Fgp130^iP.BaF3rlffl^^(D^jI 

\L-mmnm^&^?mmte$:mz>tzisbiz^ hit iz^? t & v , t hgpi3o 
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[0168] t hgp130 cDNA (Hibi t> s Cel I 1990 ; 63 : 1149-1157 (GenBank # NM_ 

002184) ) ^PCRICJ; yi^ipILs pCHOI (Hiratab, FEBS Letter 1994 ; 356 : 
244-248) (DDttFRAfc^mMBtt.&m&L, Zeoci nItt£jifcT#§IjtSPte£fiPA 
LtzmM^V pC0S2Zeo(z>7 □ — - pC0S2Zeo/gp130£tf ^ L/c 0 

^fit h I L-6R cDNA£PCRlz£ yiftSL. pcDNA3. 1 (+) (Invitrogen) lc£ □ 
— ->^"Ls hlL-6R/pcDNA3. 1 (+) &mW-Ltz 0 

[0169] 10jug<7)pC0S2Zeo/gp130£PBS[c!|g^LfcBaF3$fflJ& (0.8 x 10 7 cells) IzM 
SLs Gene Pulser (Bio-Rad) ^ffll^TO. 33 kV, 950 # FD0>l£sT:v^k*£ 
An^.fc 0 x \sO hP/K— U— va y Afc^aSA LfcBaF32itt£0. 2 

ng/mL(7)mouse i nter I euki n-3 (Peprotech) ^ 10% Fetal Bovine Serum (Hi 
TFBS, HyClone) £^<LrRPMI 1 640±^±fe (Invitrogen) T?— g£Jg*U 100 n 
g/mL(7)human inter I euki n-6 (R&D systems) N 100 ng/mL(Z)human inter I euki 
n-6 soluble receptor (R&D systems) £><J:l>*10% FBS£"st;RPMI 1 640±^±tij^ 
Jjnx-TiBttiU t hgp130f§IJBaF3$ffliS^ (HIT, BaF3/gp130) &m±LLtz 0 
^(7)BaF/gp130Ii N human inter I euki n-6 (R&D systems) & & U"5J;§M t ML 
-6 U-tr — ft&TVmfi-t & ^tfrZ>, tit I L-6 U-t? — fcttfccDigOTS 
;5t4 (t-^^h*)IL-6Hz^^-^^P;S'tt) (DHMffidteffl-f £ - t t^#£T?& 

o 

[0170] b hgp130^If?.BaF3W. (BaF/gp130) lz£ Z^^mm 

I L-6/ 1 L-6 U-tz :/£ — f£#tt*i51 £^-f BaF3/gp1 30£ffl l^T> I L-6 Hz 
— ^?P;Stt^lf1ffiLfco BaF3/gp130£10% FBS^^RPMI 1640iS±fe^3IU^;f 
Lfc^lc, 5 x 10 4 eel Is/mLt J: d 1^600 ng/mL&l^ U£60 ng/mL<£>human 
inter I euki n-6 (T0RAY) ($l;lJtl*300 ng/mL&l^ U*30 ng/mL) „ 

(DoJMM t H L-6 Hz 7?$ — fc«fet^10% FBS£^-<frRPMI1640iS±t!ilzS§;§U 96 
well-plate (CORNING) <7)#wel I [c50ju Lfo^a Lfco ffilLfcfift 
£10% FBS£^frRPMI1640lz#|RLT N #wel I Ic50j(i L-fO;!^ Lfc 0 37°C, 5 
% C0 2 $M*T-Cs 3HP B 1i$SU PBST?2f&[c#S?LfcWST-83it2ll (Cell Counting 
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Kit-8. *fcj££ttPt'lb3&flF3SBf) £20juL/wel iTfflOTU fit^lcSUNRISE CLA 
SSIC (TECAN) £ffl^T450 nmCDVktftm. (#IBjRft620 nm) £?JU]^L7c„ 20# 
raJS«Lfc^lc s SJS450 nm(DiR3tJ£ (#Rgjftft620 nm) U 2B#|H]a) 

"R^JS^b* *t«lc I L-6 Hz — *«US14£M Lfc„ 
[0171] Bi acorelcj: & pHgg! bhlL-6 bHz :7°£ — ^(PtS^Mi 

Biacore T100 (GE Healthcare) £ffll*T\ &JlfcU*J£JS<Di£Jt liftoff * 
=fTo7io Hz>1f— f -^"±1:7 5 y^'J >y^T?protein Afo£ LMiprot 
ein A/G&&lM±anti-lgG (r-chain specific) F(ab' ) 2 £iB§!5SB^fbL* 

ML-6U-fe^$-(Dffl5fEJB£;fli]5£Lfco ;I'J5£l*:£T37 0 C-e||]m Lfc Q £1£ 

J£5tSfck a (1/Ms) s fc«fctf#SEi££S»k d (1/s) £ff £iJ U ^-<7)fi&££ <t icK, 
(M) ^^tULfco #/^^ — (D^tUfcliBiacore T100 Evaluation Soft 
ware (GE Healthcare) £-ffll^/c 0 

[0172] B i acorelc A &flgg! I L-6 U-t? 23 .(PpHte^rtfimMi 

Biacore T1 00 (GE Healthcare) £ffll^TpH5.8, pH7. 4[z AIM I L-6 U 
Hz — ^(DtSJltSftJSJS^tSaiJ Ltzo Hz >+f — ^ y ^±(c@^-fb Ltz rTj£ 
it ML-6Utz?°£ — ^(D*g^$M"TSci:T?. MM I L-6 UHz —<^(D 
*S^£MLfc 0 SR344^^H#^P(D^;£lc^oTe , ^|-^>'fbL, Xhb^ 

^XbRHSSSfc ML-6U-tz?°£ — £tz>+f— ^_h(c@3Hb Lfc 0 ;Jil3£[* 
£T37°CTr||jj£U 1f$m$<D/<v7T — 1*10 mM MES pH5. 8, 150 mM NaCI, 0 
. 05% Tween20<>: L, ^ Z [z P W£#lMSl=r^ □ — >£pH7. 4<0^ftTtiiALt 
"5Jj§Mt M L-6 Hz:?* — t$£'&£-&tz<Dib (jiA+^>^KD/^7 7 7-tt1 
0 mM MES pH7. 4, 150 mM NaCI, 0.05% Tween20) , f£i!i*l<7)pHT:£>£5. 8T?# 
— >0)pH«#W<j:»SS*«a!Lfco t)">7il/;ISJ0. 25jug/mL<!: Ls 10 
mM MES pH7. 4, 150 mM NaCI, 0.05 % Tween20TiS§^ £ i±> 10 mM MES pH5. 8, 
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150 mM NaCI, 0.05% Tween20"eMIf $1±tz t ^(7)pH5. 8 [z *|(7)<^B 
iacore T100 Evaluation Software (GE Healthcare) 1^37 -f'yf -O^* 

-r^-^i-ct y . pH5. 8icfc(t^,mif^sift (k d a/ S )) ^ntaLtz 0 mmiz 

*7ts ~V~ls~?°Jl' : MlS.$:0. 5 # g/ml_<!: L, 10 mM MES pH7. 4, 150 mM NaCI, 0.05 
% Tween20-e$Si^£-fcK 10 mM MES pH7. 4, 150 mM NaCI, 0.05% Tween20"efl? 

MZ-tttzt £(7)pH7. 4lcfcr7-<g>8¥Htl(7)<^Biacore T100 Evaluation Software 

(GE Healthcare) << v =r Z t y „ pH7. 4lzfc 

HiSJt^ift (k d (1/s)) $fftliL7co 
[0173] b hFcRn^(D$S^.M 

FcRnl*FcRn<!: yS2-microglobul inCDM^^-e&^o ^Hfl^tLTl^ t hFcRn 
mfe^IB^iJ (J. Exp. Med. 180 (6), 2377-2381 (1994)) £tcIz % 'J dT DNA 
"7— ZftMLtzo t h-cDNA (Human Placenta Marathon-Ready cDNA, C 
lontech) ZMMtL, fflLf: >^-T ^-^ffl^PCR&lcJ; yilfe^ft^ 
=i- K-t £DNAW£r£iML7io t#^^/cDNAKff^r^ilMlc. PCR&fcJ: y v>f 
i~Mm^i:mmm¥M (Met1-Leu290) £=i- K"f ^DNAWJn^ig'I'SU 
nifLMMIfe^ji^ £ — ^ffA Lfc ( t hFcRnT 5 J W^M/WMm^ : 
7 9) o 4*lifl£*i,Tl^& t hj8 2-microglobul i nilfc^IE^J (Proc. 

Natl. Acad. Sci. U.S.A. 99 (26), 16899-16903 (2002)) £teIc, -fr "J =TDN 
A^7^f7- ^fEKLfco t hcDNA (Hu-Placenta Marathon-Ready cDNA, CL0 
NTECH) £IIM<!:U fFM Lfc^-f ^-^ffl^PCR;£lCcfc y fifc^±*£=i 
— K-r<6DNAWfi-£l!«Lfco <#b;h.7iDNAW£r£i(fMl::, PCR&[c<fc y i^^J- 
^IHlli^fr/SZ-niicroglobul in±fi (Met1-Met1 19) £=i— R-f&DNA8ifr)T-£ 
i«*BU Pl?LW^^BS^iJ^<^^-^iAL/c (t M2-microglobul inT5 

/itlB^J/IB^lJS-^- : 8 O) o 
[0174] pJ;§M t hFcRn<Ofl^fifelT<D¥liT?fTofco US Lfc t hFcRnft t 
h jS2-microglobul inCD^^X 5 K£\ 10 % Fetal Bovine Serum (Invitroge 
n) &mMz\ ipofectionj£[c<fc y „ t hJ£!EW£JifflflSfi*HEK293H;|* (Invitro 
gen) C03ffliS^2*ALfco » «=>*Wc±S^±;# L7i*£> IgG Sepharose 6 
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Fast Flow (Amersham Biosciences) 3rffllV (J Immunol. 2002 Nov 1;169( 
9) :5171-80. ) <7>;£&[c^fiM£fro7io HiTrap Q HP (GE Health 

care) fz<fc y««£frofc„ 

[0175] -^22^mi^mMm^M^i m m 

-7 O X M.m * f/Lte;jlJS;!'J5£ I*EL I SA;£lcT ^ *#4HP TfSIS L 7c „ 
[0176] +h^PK/PDM.itlC^^tn.^Jfllt^;ll^. CRP;!)^ j^^^W^gj I L-6 Ui? ^ 
£-(S>;ii|£ 

^3— ^-T if ;UjfiUfc+»j£Sljef±EL I SA;£ l:t ^H«^*P(D^^^;1"J^ Lfco 
CRP;jtJ^f*iM7XR CRP (MJMbS&ttSe^a) ICT, SW^Jf^S (TBA-1 
20FR, m^^T^V^yUvXTAX^iC^tt) ^ffl^T;I'J^L7co 
[01 77] * - >7 if ;Hfa^^O)^S^-M(7)^I;§M^i -f if ;U I L-6 U-tr 

*JslT(7)iiyaiJSLfco if;K£>«30//L£0. 22/im0>-7-r;U*— * 

y:7° (Millipore) fzfc^T§£:lg£trf::jfimCQrProtei n A Sepharose Fast Fl 
ow (GE Healthcare) m^^MU? & ^ tVlhm^lzfttt &±T<J)\gGmfii 
it (^-^Yif;HgG, fctt HL-6U-tz^* — tffctt ML-6U-tz^$ 

— trt<*- "515^1^ ^3 — ^ -< if ;u I L-6 U-tr — ^{*) £Prote i nAlzqRg ^i±fr 

liprote i nAlz^^ L tz#i t h I L-6 U-tz — fcite-nT;£32;fr -<P -f if ;U I L-6 U 
iz — i^tzdb, prote i nA/W# ± — O -f if 

;u i l-6 u-tr —mmzmmr & z £ ic ^ o ^s^m^^j^m i l-6 u-t? 

-;*JS^;liJ^^J^-efe^)o -<if;U L-6 Uiz -;tJtl*. 

_hIBT:-#SL7ipT;§M*-^'rif;HL-6U-tz^ <> ^— (clL-6R) 

Klcffl^T, t hlL-6Hz^^-;I^^;Ii|^-T-§)^St#^P(X»^;ST?;I'I^L 
7io ^$S^M<»^;§MIL-6U^^^-^l*iaT(»ltS:ieiC^oTHtff L/co 
[01 78] (mW9L5-'&(Dm^zlLO pl;§ttl L-6 Uiz -;USH-^^|fj(7) pJ;§'ttl 
L-6Ui?:?°<$i— ;EJt) x100 
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[W*H1] UT(D (a) ~ (f) l^?tifrlztm<D7\-s>) K ; 

(a) IB5"J#-§- : 1 (VH4-M73CDCDR1 ) CDIB5U &CDRK IE5iJ#-^- 
: 2 (VH4-M73CDCDR2) CD IB^'J £ & CDR2 „ J:UIB5>J#-^ : 3 (V 

H4-M73CDCDR3) (DEim&^T <SCDR3£#fr7K 'J h\ 

(b) @B*iJ#-§- : 4 (VH3-M73CDCDR1 ) CDIB*i]£;pf-f &CDRU IB*iJ#-^- 
: 5 (VH3-M73COCDR2) CD IB^iJ ^ "3" <§> CDR2 N fc£tfIB?iJ#-§- : 6 (V 

H3-M73CDCDR3) CDIB^iJ £=Pff <SCDR3£#fr7tx° 'J <<-?=J- K> 

(c) 1B5IJS# : 7 (VH5-M83CDCDR1 ) CDIE?iJ£;pf-f &CDRK E$lJ## 
: 8 (VH5-M83CDCDR2) CDIB?iJ£;pf-r &CDR2. J: IB?iJ#-^ : 9 (V 

H5-M83CDCDR3) <Dffi$iJ£^-f <&CDR3£^fr/K U h\ 

(d) IB5>J#-^ : 10 (VL1CDCDR1) CDIB^iJ £*TT &CDRU IB?iJ#-§- : 
1 1 (VL1 CDCDR2) CDIB*iJ£;pf-f &CDR2, £t/IB*iJ#-§- : 1 2 (VL1 
CDCDR3) CDIB^J^^-r^CDRS^^-^/K'J^^T h\ 

(e) IB5"J#-§- : 1 3 (VL3CDCDR1 ) CDIB^iJ £*TT £>CDRU iE5>J## : 
1 4 (VL3CDCDR2) CDIB?iJ£;pf-f -SCDR2. H$kX$W$m^ ■ 1 5 (VL3 
CDCDR3) CDIB^iJ$^-T^CDR3^^t;7KU^^^ h\ 

(f) IB5"J#-§- : 1 6 (VL5CDCDR1) CDIB^iJ £*TT &CDRU iE5>J## : 
1 7 (VL5CDCDR2) CDIB^J^f £CDR2. fc<fctflE$IJ§# : 1 8 (VL5 
CDCDR3) C0iB5tJ^W-r«g)CDR3^^t;7ts o 'J^^ h\ 

[If *IS2] JMTCD (a) ~ (c) ^-r^^lcfEifeCD^* ; 

(a) IE$lJ## : 1 (VH4-M73CDCDR1 ) CDIE?i]£^-r -SCDRU E$lJ## 
: 2 (VH4-M73CDCDR2) CDIB?iJ£^f-f &CDR2, fc«fctfiE$IJ## : 3 (V 

H4-M73CDCDR3) (Dffi$lJ£W-r&CDR3£^t?fi$gW£1S#u fr^tflc 
IB5>J#-^ : 1 O (VL1 CDCDR1 ) COIB^J^^-r-SCDRK 1E$IJ## : 1 1 

(VL1 CDCDR2) CDIB?iJ^^-T-§)CDR2 N fc<fctfiE$lJ#-^ : 1 2 (VL1CDCD 
R3 ) CD 1B5IJ £ 3f f £ CDR3 £ ^ t? gtW & HHE £ # s 

(b) IB5"J#-§- : 4 (VH3-M73CDCDR1 ) CDIB5U £^ff 6CDRU E9lJ## 
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: 5 (VH3-M73CDCDR2) (DIB^J £ &CDR2, fc<fct>*IB*iJ#-^- : 6 (V 
H3-M73(7)CDR3) (£>IB*iJ ^^"T <g>CDR3£^i?affiRT£iS#L &t>tf[C 
IE$IJ## : 1 3 (VL3CDCDR1) <DE5!l£fr*" &CDRK E5>J## : 1 4 

(VL3(7)CDR2) (7)IB?iJ£;pf-f &CDR2, fc £t;iB5iJ§-^ : 1 5 (VL3<DCD 
R3 ) 0) E9U $ 3f -T £ CDR3 £ ^ tr gtW £ * # tfttt . 
(c) E$lJ## : 7 (VH5-M83(7)CDR1 ) <DE$lJ£*r*" -SCDRK E9U## 

: 8 (VH5-M83(7)CDR2) CDIB?iJ£^fr £CDR2 N fc«fet^lE5IJS# : 9 (V 
H5-M83(7)CDR3) COSE^U £*TT <SCDR3£^t:M$gnr&iS#. &«=>tf[C 
@B?iJ#-^- : 1 6 (VL5(DCDR1) <7>IB?iJ£*f-f &CDRK iB5>JS# : 1 7 

(VL5(DCDR2) (7)IB?iJ£;pf-f £CDR2. fc£ IB?iJ#-^ : 1 8 (VL5(7)CD 
R3 ) O) E9U $ * -T -§> CDR3 £ it 6 «[ rT S ffitf * ^ t? tafr o 
[If 3R3I3] &lT<D (a) - (f) l^-f tirtMcfEiEO) rT*HH« ; 

(a) IB5"J#-§- : 1 9 (VH4-M73a>pr&H#) CDSB^J £*TT £Mn« 

mm, 

(b) E9>J#-£ : 2 0 (VH3-M730)pmiSJgE) (DE^J^^-T ^M^W^ 

(c) IB5>J#-^ : 2 1 (VH5-M83<Z)nr&1S#) <£>IB*iJ £*TT £Mn« 

(d) E5»JS# : 2 2 (VLKDrTSEIBJ*) <DE$iJ£*rr&&irRr&i£# 

(e) E5iJS-§- : 2 3 (VL3a>RT*1S«) <£>IB*iJ£^t-£$I$f ^WIM 

(f) IB^JS-^- : 2 4 (VL5a>RT*fii«) (7)IB5iJ^^-r^>$Iil"5J^fI^ 

o 

[Hf#JS4] J*lT0> (a) - (c) ^-rtlT&MCgEtEO)^* ; 

(a) E5tJM : 1 9 (VH4-M73a>nT£1I#) (DSB^J^^-r^MilRT^ 

MHE*jj:^E5tj## : 22 (yuo^mm) mm&m? &mm^ 
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(b) IE£iJ#-i§- : 2 0 (VH3-M73(7)BJ^I^) (DIB^J £ ^"T &m®£^ 



[|f*lS5] 



[Iff#iJ|6] 



[»#JS7] 
[W*IS8] 
[§t*3S9] 
[W^iHO] 



[S*H11] 



2 3 (VL3(X>-5J^^Ilgt) <DIE?iJ£*f-f £$HI^J 



(c) IE*iJ 



2 1 (VH5-M83(7)^J^Iii!t) <7)IB*iJ£:pf-f 



M^fcj;t;iB5ij#^- : 2 4 (VL5(7)Rr^iH!t) (DiB^ij^w-r^^fipi 

£IT(7) (a) ~ (f) U-f ^MctEWcDKMXtelfit ; 



(a) IB5"J 



2 5 (VH4-M73) <7)IE*iJ £*f-f £ 



(b) IE5IJM- : 2 6 (VH3-M73) <7)ie?iJ ^^frf £ 



(c) IB?iJ 



: 2 7 (VH5-M83) (DIB?iJ£*-f £ 



(d) ib?ij#^ : 2 8 (vld omm&^&sm, 

(e) IB?iJ#-^ : 2 9 (VL3) (DIB$lJ£;ff -fulfil. 

(f) IB^iJS-^ : 3 0 (VL5) <£>IB*"J£;pf-f <§>IIito 
£IT(7) (a) ~ (c) l^*lfrlZ=iM<DtiL4* ; 

(a) nmm^ : 2 5 (VH4-M73) (7>iB5lJ$^-r*Mffi*><*:^iB5>JS# 

: 28 (vld o)mm&^?z>$m&t;&m*, 

(b) IB5iJ#-^ : 2 6 (VH3-M73) (7)IE*iJ £;fTf £SttfcJ: tf!E5>J#-^ 
: 2 9 (VL3) (X»IB^J^^-r^>$im^^t;t/L^s 

(c) mmm^ ■ 2.1 (VH5-M83) omm&G-t zmmts ^xsmmm^ 
: 30 (vl5) mm&G? zmmz^tttiiito 

If ^il 1 - 6 ^-T^X)MziBtl6(7)7ts 0 "J h\ *f=f±S*fll 1 O fc 
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